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Comparable size 
for equal strength 


The substantial saving in weight and material 
illustrated in this diagram proves the value 
of Unbrako Socket Screws in all branches of 
Engineering. 
Unbrako Socket Cap and Shoulder Screws 
are made, exclusively, with knurled heads for 
rapid assembly, and by the use of Unbrako 
High Tensile hexagon wrenches, providing 
accessibility to awkward locations final wrench- 
ing down becomes a matter of moments, and 
involves no risk of damage! to the head. 
Illustrated below are the five 
standard types of Unbrako Screws, 


manufactured by the leading special- 
ists in Socket Screw's. 
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Manulactured by the 


UNBRAKO SOCKET SCREW CO LID 


Burnaby Road, Coventry 


Distributors : Illustrated technical 


CHARLES CHURCHILL & CO LID catalogue available 


on request 





South Yardley, Birmingham, 25 
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MAXIMATIC FULLY AUTOMATIC 
MULTI-TOOL LATHE 
An entirely new MAXICUT multi-tool Lathe. 
Easy setting enables it to be installed for 
an exceptional variety of work. 








Install MAXICUT GEAR SHAPER 
Every facility provided for 
M AX} ee U i quick setting and now em- 
bodies an 8 speed enclosed 
MACHINE TOOLS motor drive. 
For spur, helical & internal gears 
FOR THE GREATEST ECONOMICAL 
OUTPUT. Reliable production “POH? Shapes. 


estimates will be submitted on receipt 
of full details. 








DRUMMOND: ASQUITH (1:5) LIMITED 
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—) cAPSTAN AND 


TURRET LATHES 
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Spindle on,ball and roller bearings. 
Swing forward covered bar feed. 


re Ward Height of centres. Gin 


Dia. of hole through spindle . 12 in. 

N2 3 A Dia. that automatic chuck will; g* 
2 take up to. 14 in. 
No. of spindle speeds forward & reverse 6 
Range of spindle speeds 42 to 1650 r.p.m. 
Max. dia. that will swing over bed {134 in. 
Swing over steel cross slide ° 7 in. 


FURTHER DETAILS ON REQUEST 





WITH SINGLE PULLEY 


alae H.W.WARD « CO.LTD 
DALE ROAD Fhuuughan29 
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Nu UNIVERSAL MULLER 

















Table 51" 113" 
swivels 50° each way 12 feed rates 4* - 103" 
Movements 28" x 10" x 18" and rapid at 100 


. Universal dividing head 
12 spindle speeds 
- 775 r.p.m. admits 12" x ‘o 
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JOHN LANG & SONS LID 
JOHNSTONE — GLASGOW 
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B.S.A. TOOLS LTD. 
BURTON GRIFFITHS & (COQ. LTD. 
MARSTON GREEN, BIRMINGHAM. 


= 








vli B 





Journal of the Institution of Production Engineers 








PRESS TOOLS 
LARGE oR SMALL 





We are SPECIALISTS in the 
DESIGN and MANUFACTURE 
_of SIMPLE, COMPOUND, SUB- 
PRESS, and FOLLOW-ON TOOLS 


ARNOTT & HARRISON LTD. 


(Member of the Gauge & Tool Makers Association) 


22, Hythe Road 
WILLESDEN 


Telephone : LADbroke 3484-5-6 
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Ready for the next Operation 


Cutting oils and “ suds,” honing and lapping compounds, 
pressing pastes on drawn components or any other oil 
or grease—all are speedily removed by SOLVEX in a 
simple short operation which can be arranged as part of 
the production sequence. There is no need for degreasing 
to occasion a production bottleneck, which explains why 


so many firms are using SOLVEX. 
Kindly write for details. 





FLETCHER MILLER LTD., HYDE, Near MANCHESTER - ENGLAND 
On Air Ministry, Admiralty and War Office Lists. Full inspection to A.I.D. and A-R.B. requirements. 








in Northern Ireland 
BELL’S ASBESTOS a ENGINEERING LIMITED, 21, Westin Road, Belfast. 
Telephone : Belfast 21068. 
Distributors in Eire: 
A. H. MASSER LIMITED, Annesley Works, East Wall Road, Dublin. 
Telephone: Dublin 76118. 
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The Barber-Colman Type “‘S”’ 
Automatic Hobbing Machine 
represents the latest develop- 
ment in high-speed, continuous 
hobbing of gears and pinions 
for precision instruments, such 
as clocks, watches, cameras, 
meters, etc., which require 
smooth, accurate gearing. It 
handles work up to 1 in. dia. by 
tin. face in any machinable 


material. The machine is entirely automatic and is positively con- 
trolled by adjustable cams. The machining cycle consists of loading 
and clamping; rapid approach to the hob; feed; quick return; ejection 
and repeat. After set-up the operator cam work several machines, 
it being only necessary to keep the magazine filled with blanks. 


FOR DETAILS WRITE TO 


BARBER & COLMAN LTD., MARSLAND ROAD, BROOKLANDS, MANCHESTER 


Telephone ; SALE 2277 (3 lines). Telegrams: “‘BARCOL” SALE. 
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(REGD. TRADE MARK) 


A B.T.H. 
PRODUCT 





UNEXCELLED FOR POSITIVE 
OR NEGATIVE RAKE CUTTING. 


SUPPLIED AS TIPPED TOOLS OR 
LOOSE TIPS IN GRADES TO SUIT 
ALL MATERIALS. 


OUR SERVICE ENGINEERS ATTEND AT 
USERS’ WORKS TO ENSURE THE BEST 
RESULTS. 


DELIVERY : 


We carry a large stock of standard lathe 

tools of all types and sizes in general use. 

Delivery of standard or special tips (if 
not in stock)—2 weeks. 


SOLE DISTRIBUTORS : 


ALFRED HERBERT LTD. COVENTRY 
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()  heenaas all the pipes of this organ are 

“ accurately tuned and all control stops 
properly adjusted, the most accomplished 
Organist cannot make his instrument 
produce harmony. Unless all control documents are accurately 
prepared and all production routine operations properly thought 
out, the most efficient Works Manager cannot make his Factory 
produce a smooth flow of output. 


B & A. “Simplex’’ Mechanised Production Control ensures 
harmonious working of all Shops and Departments and 
guarantees true manufacturing and costing data. 


8 es a 


MECHANISED PRODUCTION CONTROL 
BLOCK & ANDERSON LTD 


Head Office: VICTORIA HOUSE, SOUTHAMPTON ROW, W.C.1I 


Te : TEMple Bar 073! Telegrams : Blocander, Wescent, London 
BRANCHES THROUGHOUT THE PROVINCES 
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High Speed VERTICAL 
SURFACE GRINDER 


The Type ‘‘ V” Surface Grinders 
are definitely designed for high 
output on series production. 
Centralised controls for rapid 
handling. Table speeds infinitely 
variable through hydraulic gear 
with patent vernier control for 
finishing speeds. 

Capacity: 24in. long by 8 in. 
wide by 8 in. high 

Write for further particulars of 
this or larger machines. 


SNOW & CO. LTD., SHEFFIELD 


LONDON OFFICE : ABBEY HOUSE, WESTMINSTER, 8.W.! 
BIRMINGHAM HOUSE: DAIMLER HOUSE, PARADISE STREET 














xiii B 








4 
A 
+) 
+) 

3 
) 
© 

Q 
= 

SS 
= 
7) 
3 

3 
Ss 
i 

Q 

-_ 
=) 
© 

S&S 
= 
= 

a 

= 
6 
© 
~ 
© 

a 
= 

- 
i) 

~ 
Ss 
c 
A 
= 
8° 

~ 








THE INSTITUTION OF PRODUCTION ENGINEERS 


The Council of the Institution 


1946-47 


President 
N. RowsoruHaM, C.B.E. 
Chairman of Council 
Dr. H. SCHOFIELD, C.B.E. 


Vice-Chairman 
J. E. Hie 


Past Presidents 


Sir George E. Bailey, C.B.E. The Rt. Hon. Viscount Nuffield, G.B.E. 
Sir Robert McLean. J. D. Scaife. 


Vice-Presidents 
J. E. Blackshaw, M.B.E. T. Fraser, C.B.E. 
E. W. Hancock, M.B.E. H. A. Hartley. 


Presidents 
Sir Claude D. Gibb, C.B.E., F.R.S. 


A. Monerie, O.B.E., M.C....Sheffield 


H 

ie ew South Wales and Mon. 
W.A. J. engi 8 ee en 

H. Moorman, M.B mm -- Western 

Blackburn, O.B.E... .. Yorkshire 


G. 
E. 
Dr. 
F. 
R. 


Chairmen of Standing Committees 
The Rt. Hon. Lord Sempill, A.F.C. R.E.Leakey J.T.Kenworthy J.E. Baty 


Elected Members 
H. F. Beaumont, F. Bloor, R. M. Buckle, H.A.Drane, B.H. Dyson, 
W.V. Hodgson, E.J.H. Jones, M.B.E., R. Kirchner, G. R. Pryor, 
H. J. Swift, O.B.E., M. H. Tayior, . 2 Thornycroft. 


Australian Sub-Council 


President 
J. Finlay 
Chairman Vice-Chairman 
F, Glover S. D. McPhee 
Additional Representatives 
H. le Cheminant S. E. Barratt J.C. Oliver M. Eady C. Pullen J. M. Steer 


Drrector-GENERAL SECRETARY: Major C. B. Thorne, M.C, 








THE INSTITUTION OF PRODUCTION ENGINEERS 


Section Honorary Secretaries 


Birmingham: A. J. Mansell, 204, Alcester Road South, Birmingham, 14. 

Calcutta: E. H. Y. Burden, Machine Tools (India) Ltd., Stephen House, 
Dalhousie Square, Calcutta. 

Cornwall: F. W. Spencer, ““Pembroke’’, Phillack, Hayle, Cornwall. 

Coventry : J. M. McDonald, 136, Crabmill Lane, Coventry. 

— : H.A. Hirst, ‘* Tresayes,’’ 19, Rosamond’s Ride, Littleover, 

rby. 
Eastern Counties: L.A. Childs, Messrs. Crane Ltd., Nacton Road, Ipswich. 
: J. L. Bennett (acting), Messrs. Alder & Mackay, Ltd., New Grange 

Works, Edinburgh. 

Glasgow: W. P. Kirkwood, ‘‘ Morar,’’ Sandfield Avenue, Milngavie, 
Dumbartonshire. 

Halifax : Miss N. E. Bottom, (acting), Messrs. Hopkinsons, Ltd., Huddersfield. 

Leicester and District : H. S. Burdett, 29, Northcote Road, Leicester. 

Lincoln Sub-Section : R. Preston, 4, Longdales Road, Lincoln. 

London: B. H. Dyson, Messrs. Hoover Ltd., Perivale, Greenford, Middx. 

Luton and Bedford: R. M. Buckle, 238, Cutenhoe Road, Luton. 

Manchester: F. W. Cranmer, Associated British Machine Tool Makers, Ltd., 
Lloyds Bank Buildings, King Street, Manchester. 

Melbourne (Victoria, Aus.) : C. Pullen, 13, Immarna Road, Camberwell, E.6. 

North Eastern: H. B. Topham, c/o Messrs. C. A. Parsons & Co., Heaton 
Works, Newcastle, 6. 

Northern Ireland: N. Carnaghan, Messrs. Harland & Wolff, Ltd., Engine 
Works, Belfast. 

Nottingham: C. N. T. Manfull, Chellaston House, Thurgarton Street, 
Nottingham. 

Preston : R. G. Ryder, Messrs. Thos. Ryder & Sons, Ltd., Turner Bridge Works, 
Bolton, Lancs. 

Sheffield : J. P. Clare, St. James’ Chambers, 38, Church Street, Sheffield, 1. 

Shrewsbury Sub-Section : C. Smallwood, “‘ Elmhurst,’’ The Mount, Shrewsbury. 

Southern : S. Coates, 51, Westbury Road, Regent’s Park, Shirley, Southampton. 

South Wales and Monmouthshire : Glyndwr Jones, Messrs. W. A. Bakens, Ltd., 
Newport, Mon. 

Sydney (New South Wales): J. M. Steer, 260/262, Kent Street, Sydney. 

Western: H. D. Glover, 63, Trelawney Road, Bristol, 6. 

Wolverhampton : J. D. Smith, County Technical College, Wednesbury, Staffs. 

— : H. Teasdale, Messrs. John Lund, Ltd., Cross Hills, nr. Keighley, 
Yorks. 


Graduate Section Honorary Secretaries 


Birmingham: J.D. Berry, ‘“‘ Ava,’’ Sandy Road, Norton, Stourbridge. 
Coventry : R. Eaton, 69, Tennyson Road, Coventry. 

London: H. G. Shakeshaft, (acting) 37, Blandford Waye, Hayes, Middlesex. 
Luton: F. Rowley, 195, Hitchin Road, Luton, Beds. 

Yorkshire : E. R. Eccles, 44, Newstead Terrace, Gibbet Street, Halifax. 
Wolverhampton : G. W. Clamp, 16, Wells Avenue, Darlaston, S. Staffs. 
Manchester : G. H. Whyatt, 318, Hyde Road, Denton. 

North Eastern: G. Pool, 16, Kew Gardens. Monkseaton, Northumberland. 
Halifax : G. R. Platt, 167, Broomfield Road, Marsh, Huddersfield 


Student Centre Honorary Secretary 


Loughborough College: T. D. Walshaw, B.Sc., Loughborough College, Lough- 
borough, Leics. 





ouse, 


over, 


wich. 
‘ange 


avie, 


field. 


yugh- 





THE INSTITUTION OF PRODUCTION ENGINEERS 


INSTITUTION NOTES 
December, 1946 


December Meetings 


2nd 


2nd 


7th 


7th 


10th 


10th 


11th 


lith 


Coventry Graduate Section. A lecture will be given by Sir 
Donald Bailey, O.B.E., on ‘‘ The Bailey Bridge,’’ at the 
College Theatre, Coventry Technical College, Coventry, at 
7 p.m. 


Yorkshire Section. A meeting has been arranged to take 
place at the Hotel Metropole, Leeds, at 7-00 p.m., at which 
papers on ‘‘ Relationship between Research and Production 
Engineering ’’ will be presented by Messrs. W. Armstrong, 
C. L. David, and R. J. Mitchell. 


Derby Sub-Section. A lecture will be given by Dr. Mullins 
on ‘* X-Ray in Industry,’’ at the Art School, Green Lane, 
Derby, at 6-45 p.m. 


Nottingham Section. A lecture will be given by H. M. H. 
Fox, Esq., M.I.P.E., on ‘‘ Outline of Modern Die Forging 
Practice,’’ at the Victoria Station Hotel, Nottingham, at 
7-00 p.m. 

North-Eastern Section. A Social Evening has been arranged 
Details not yet available. 


North-Eastern Graduate Section. A Works Visit has been 
arranged. Full details not yet available. 


Birmingham Section. A lecture will be given by G. C. Stone, 
Esq., F.C.W.A., on “‘ Costing for Engineering Production,’’ 
at the Chamber of Commerce Building, New Street, 
Birmingham, at 7-00 p.m. 


Birmingham Graduate Section. A lecture will be given by 
T. A. Edwards, Esq., H.M. Inspector of Factories, on 
““Some Requirements of the 1937 Factories Act,’’ at the 
James Watt Memorial Institute, Great Charles Street, 
Birmingham, at 7-15 p.m. 


Luton and District Section. A lecture will be given by G. E. 
Windeler, Esq., on ‘* Industrial Accidents,’’ at the Central 
Library, Luton, at 7-00 p.m. 


Preston Section. A lecture will be given by J. McFarlane, 
Esq., B.Sc., M.I.P.E., on ‘* War-time Gauges and their 
Probable Influence on Post-war Gauging Methods,”’ at Messrs. 
Clayton Goodfellow & Co., Ltd., Blackburn, at 7-15 p.m. 


Ib 
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December Meetings—Cont. 


12th 


12th 


12th 


13th 


14th 


14th 


14th 


16th 


18th 


19th 


19th 


Wolverhampton Section. A lecture will be given by Walter 
C. Puckey, Esq., M.LP.E., F.LLA., on ‘‘ The Gap Between 
Production Engineer and Manager,’’ at the Civic Hall, 
Wolverhampton, at 7-00 p.m. 


Leicester and District Section. A lecture will be given by 
R. K. Allan, Esq., A.M.I.Mech.E., M.LP.E., on ‘* Rolling 
Bearing Applications,’’ at the Leicester College of Tech- 
nology, Leicester, at 7-00 p.m. 


Glasgow Section. There will be an Informal Discussion in 
the Institution of Engineers and Shipbuilders in Scotland, 39, 
Elmbank Crescent, Glasgow, C.2, at 7-30 p.m. Subjects for 
discussion will be tabled by Messrs. Buchanan and Wilson. 


Eastern Counties Section. A lecture will be given by 
Dr. W. Wilson on “Electronics in Industry’’ at the 
Britannia Works, Colchester, at 7-15 p.m. 


Western Section. The Eighth Annual Dinner will be held at 
the Grand Hotel, Broad Street, Bristol, 1, at 7-00 p.m. 


Yorkshire Graduate Section. A lecture will be given by 
Lt.-Col. C. W. Mustill, M.B.E., A.M.I.Mech.E., M.LP.E., 
on ‘*‘ Management,’’ at the Great Northern Hotel, Leeds, 
at 2-30 p.m. 


London Section. A visit has been arranged to Messrs. 
Standard Telephones & Cables, Ltd., Oakleigh Road, New 
Southgate, N.11. 


Halifax Section. A lecture will be given by J. O. Cooke, Esq., 
of the British Standards Institution, on ‘‘ Industrial 
Standardisation and the B.S.I.,’’ at Whiteley’s Cafe, West- 
gate, Huddersfield, at 7-00 p.m. 


Sheffield Section. A lecture will be given by J. Rivers, Esq., 
M.I.P.E., on ‘‘ Modern Trend in Heavy Machine Tool 
Design,’’ at the Royal Victoria Hotel, Sheffield, at 6-30 p.m. 


Luton and District Section. A visit has been arranged to 
Messrs. Vauxhall Motors, Ltd. 


Glasgow Section. A lecture will be given by E. M. Trent, 
Esq., Met.Ph.D., and H. Eckersley, Esq., A.M.I.Mech.E., 
M.LP.E., on ‘*‘ Manufacture and Application of Sintered 
Carbides,’’ at the Institution of Engineers and Shipbuilders 
in Scotland, 39, Elmbank Crescent, Glasgow, C.2, at 7-30 p.m. 
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December Meetings— Cont. 


19th 


20th 


London Section. A lecture will be given by G. W. Nash, 
Esq., on ‘‘ Production of Bevel Gears,’’ at the Institution of 
Mechanical Engineers, Storey’s Gate, St. James’s Park, 
London, S.W.1, at 6-30 p.m. 


Birmingham Graduate Section. A Christmas Dinner has 
been arranged by the Social Committee, to be held at the 
Imperial Hotel, Birmingham. 


January Meetings 


2nd 


6th 


8th 


8th 


10th 


11th 


13th 


14th 


London Section. A lecture will be given by G. Chelioti, Esq., 

n ‘** The Structure of Management,’ at the Institution of 
Mechanical Engineers, Storey’s Gate, St. James’s Park, 
London, S.W.1, at 6-30 p.m. 


Yorkshire Section. A lecture will be given by Peter Smith, 
Esq., on “ Training Within Industry,” at the Hotel Metropole, 
Leeds, at 7-00 p.m. 


Luton and District Section. A lecture will be given by H. 
Eckersley, Esq., A.M.I.Mech.E., M.I.P.E., on ‘‘ Manufac- 
ture and Application of Sintered Carbides,’’ at the Central 
Library, Luton, at 7-00 p.m. 


Nottingham Section. A lecture will be given by B. P. Cooper, 
Esq., M.I.Mech.E., on ‘* Apprenticeship Training,’’ at the 
Victoria Station Hotel, Nottingham, at 7-00 p.m. 


North-Eastern Graduate Section. A lecture will be given by 
T. Burton, Esq., on ‘‘ Elementary Principles of Cutting Tool 
Design,’’ at the Neville Hall Mining Institution, Newcastle- 
on-Tyne, at 6-30 p.m. 


Yorkshire Graduate Section. A meeting has been arranged 
at the Great Northern Hotel, Bradford, at 2-30 p.m., when 
Short Papers will be given by Graduates and Students. 


Halifax Section. A meeting has been arranged at the Tech- 
nical College, Halifax, at 7-00 p.m., at which a sound film, 
* Steam,’’ by Messrs. Babcock & Wilcox, Ltd., will be shown. 


Birmingham Graduate Section. A lecture and film show on 
‘*The Manufacture of Optical Glass,’’ will be given by 
Dr. R. E. Bastick, at the James Watt Memorial Institute, 
Great Charles Street, Birmingham, at 7-15 p.m. 
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January Meetings—Cont. 


15th 


16th 


16th 


17th 


20th 


20th 


22nd 


22nd 


Sheffield Section. A lecture will be given on ‘‘ Research in 
Relation to Production Engineering ’’ (lecturer’s name not 
yet available), at the Royal Victoria Hotel, Sheffield, at 
6-30 p.m. 


Leicester and District Section. A lecture will be given on 
** Line Production of Footwear,’’ by E. Eatough, Esq., at 
the Leicester College of Technology, Leicester, at 7-00 p.m. 


Glasgow Section. A lecture will be given on ‘* Measure- 
ment of Surface Finish,’’ by C. Timms, Esq., M.Sc., 
A.M.I.Mech.E., at the Institution of Engineers and Ship- 
builders in Scotland, 39, Elmbank Crescent, Glasgow, C.2, 
at 7-30 p.m. 


Western Section. A lecture will be given by G. H. Asbridge, 
Esq., on *‘ Crushing Wheels for Form Grinding,’’ at the 
Grand Hotel, Broad Street, Bristol, 1, at 6-45 p.m. 


North-Eastern Section. A meeting has been arranged at the 
Neville Hall Mining Institution, Newcastle-on-Tyne, at 6-30 
p.m., at which the following papers will be read: ‘‘ Profile 
Machining,’’ by N. J. Cooke, Esq., A.M.I.P.E., and ‘‘ Pre- 
ventive Maintenance of Machine Tools,’’ by F. Ward, Esq., 
A.M.I.Mech.E. 


Derby Sub-Section. A lecture will be given by W. Whitworth 
Taylor, Esq., on *‘ Hydraulics as Applied to Machine Tools,’ 
at the Art School, Green Lane, Derby, at 6-45 p.m. 


Preston Section. A lecture will be given by V. W. Pilkington, 
Esq., M.B.E., M.Eng., M.I.Mech.E., M.LA.E., on ‘* The 
Training of Apprentices,’’ at The Harris Institute, Avenham, 
Preston, at 7-15 p.m. 


Luton and District Section. A lecture will be given by H. E. 
Chastney, Esq., H.M. Chief Inspector of Factories, on 
** Factory Inspection,’’ at the College of Technology, 
Manchester, at 7-15 p.m. 


Birmingham Graduate Section. A visit has been arranged 
to Messrs. Chance Bros. Ltd., Glassworks. 


_ Halifax Graduate Section. A lecture will be given by H. W. 


Fairbairn, Esq., on ‘* Recent Developments in Die Castings, ”’ 
at the Technical Coliege, Huddersfield, at 7-00 p.m. 
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January Meetings—Cont. 


31st Eastern Counties Section. A lecture will be given by T. P. N. 
Burness, Esq., M.1.P.E., on ‘* Production Methods as Applied 
to Machine Tools,’’ in the Lecture Hall, Electric House, 
Ipswich, at 7-15 p.m. 


3ist Lincoln Sub-Section. A lecture will be given by E. R. Walter, 
Esq., Ph.D., M.Sc., on ‘* Education and the Apprentice,”’ 
at the Technical College, Lincoln, at 6-30 p.m. 


Council Meeting 


The next meeting of the Council will be held at 11-00 a.m. on 24th 
January, 1947, at the Institution of Civil Engineers, Great George 
Street, London, S.W.1. 


GRADUATESHIP EXAMINATION, 1947 


1 The Graduateship Examination of the Institution of Pro- 
duction Engineers will be held on Thursday and Friday, April 17th 
and 18th, 1947. 

2 Forms of Application are obtainable either from the Head 
Office of the Institution or from the Honorary Secretary of any 
Section of the Institution, and must be despatched so as to reach the 
Head Office not later than January 31st, 1947, and must be accom- 
panied by an entrance fee of ten shillings. 

3 Candidates must be under 28 years of age. 


4 Rules and Syllabus and past Examination Papers, price 3d, 
may be obtained from Head Office. 


5 Full details of the Examination will be sent to every 
candidate. 


Personal 


Mr. J. E. Blackshaw, M.B.E., M.I.Mech.E., M.I.Loco.E., 
M.I.P.E., has recently been appointed Joint Managing Director of 
Messrs. G. D. Peters & Co., Ltd., Consolidated Brake & Engincer- 
ing Co., Ltd., Slough, Bucks. 

Mr. D. S. Clare, Inst.A.M.I.P.E., A.I.Mech.E., of the Hoffman 
Manufacturing Co., Ltd., has taken up an appointment as Technical 
Representative at the Head Office of Messrs. Associated Engineers 
Co., Ltd., Johannesburg. 


Zinc Bulletin (New Series) 


Members may be interested to know that the Z.D.A. Technical 
Bulletin has been revived under the title of ** Zinc Bulletin.” 
This publication first appeared in 1942, but had to be abandoned 
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after the first issue owing to paper shortage. Since then, the Zinc 
Alloy Die Casters and the Zinc Pigment Development Association 
have been formed, in addition to the Zinc Development Association, 
and the re-named bulletin deals with the activities of all three 
organisations. 

It is to be published quarterly, and will deal with the uses of zinc 
in its various forms, including technical articles and data sheets. 
Copies may be obtained free, on request from the Zinc Development 
Association, Lincoln House, Turl Street, Oxford. 


Books Received 


American Arc Welding Patents, edited by W. H. Simon. Ph.D. 
Published by Bailey Bros. & Swinfen, Ltd., London. Price 
£10 10s. net. 

This work is an excellent contribution in a field which, as yet, has 
not been too well surveyed, and is an invaluable aid to the arc 
welding electrode and accessories industry. Its classification and 
indexing are particularly good. 


Issue of Journal to New Members 


Owing to the fact that output has to be adjusted to meet require- 
ments, and in order to avoid carrying heavy stocks, it has been 
decided that the Journal will only be issued to new members from 
the date they join the Institution. 


Important 

In order that the Journal may be despatched on time, it is essential 
that copy should reach the Head Office of the Institution not later 
than 40 days prior to the date of issue, which is the first of cach 
month. 
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THE INSTITUTION OF PRODUCTION ENGINEERS 


ANNUAL GENERAL MEETING 
Friday, 4th October, 1946 


The Twenty-fifth Annual General Meeting of the Institution was 
held at the Institution of Civil Engineers, Great George Street, 
London, S.W.1, on Friday, 4th October, 1946, at 2-00 p.m. Mr. N. 
Rowbotham, C.B.E., B.Sc., F.R.Ae.S., M.I.P.E., President, occupied 
the chair. 


Notice Convening Meeting. 


The DiRECTOR-GENERAL SECRETARY, Major C. B. Thorne, M.C., 
read the Notice convening the Meeting. 


Message from the Immediate Past President. 


The DitrRECTOR-GENERAL SECRETARY read a telegram which had 
been received from the immediate Past President, Sir Robert McLean, 
regretting his inability to be present and wishing the new President 
a very happy and fruitful term of office. 

The PRESIDENT said that when he accepted the invitation to become 
President of the Institution he received a very warm and encouraging 
letter from Sir Robert McLean. He was very sorry that Sir Robert 
was not able to be present. 


Minutes. 

The Minutes of the previous Annual General Meeting were read 
in abstract, confirmed and signed. 
Election of Members of Council. 


The DiRECTOR-GENERAL SECRETARY read the list of Officers and 
Members of Council for 1946/47. 


‘Presidential Address. 


The PRESIDENT, Mr. N. Rowbotham, C.B.E., then delivered his 
address :— 

** Mr. Chairman, Ladies and Gentlemen,—On the occasion of this 
twenty-fifth anniversary of the Institution of Production Engineers, 
my first duty is to congratulate both the Institution and its members 
on having reached their present position so satisfactorily despite the 
grave difficulties of recent years. The founders of the Institution, 
far sighted though they were, could hardly have foreseen the terrific 
demands that were to be made in subsequent years on the production 
engineers of this country, nor the heavy responsibility that produc- 
tion engineering would have to bear in bringing the recent war to a 
successful conclusion. 
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“It has been said of other institutions that the first twelve years are 
the most difficult. Whether this statement is true or not, there are 
few who will deny that the first twenty years of an engineering 
institution’s life are very difficult, especially if war intervenes. It is 
proper, therefore, that just tribute should be paid to the Founders 
and Members of the Institution who have so staunchly supported 
and cared for it over those years. Some of the most ardent are no 
longer with us, and the best memorial we can erect to their memory 
is a well balanced and substantial structure on the foundation they 
have laid. 

** The present times are critical in many directions, and I would 
say that it behoves all who are concerned with the Institution’s 
welfare to study carefully existing conditions and their effect upon 
organisations such as this. It is imperative that right decisions should 
be taken in the Institution’s direction, its evolution planned in 
keeping with the national necessities of the future, and in addition 
unselfish enthusiasm in all its undertakings by its members through- 
out the country. 

‘** A definition of Production Engineering perplexes many. Surely 
it may be said that Production Engineering is devising, and thereafter 
executing, economic means of manufacture to the requisite standards 
of quality and quantity. It is concerned with mining, textiles, 
hydraulics, automobiles, aircraft, and many other forms of 
engineering. 

** Years ago a Production Engineer dealt with his subject in a very 
elementary way. His knowledge was limited—in many cases to his 
own shop floor—his tools and equipment equally limited, and 
probably his greatest asset was a full measure of skilled labour. 
Times have changed. It is essential now that the Production 
Engineer should understand a multitude of factors with which to 
operate :—metallic and non-metallic materials and their reaction to 
various processes, including turning, milling, grinding, honing, 
broaching, etc. ; experimental or small batch manufacture on the - 
one hand, and on the other mass production; shop layouts and 
working conditions ; progress systems and mechanical aids appro- 
priate to the circumstances ; psychology of the supervisory staff and 
workpeople, and in fact a thousand and one items each of which 
must be properly studied and applied if the Production Engineer is 
to achieve the best results. 

** Success in Production Engineering cannot be measured by the 
standards of recent years. During the war, production at any cost 
was essential, and even now with a seller’s market prevailing costs 
are not of supreme importance. If we are to preserve a reliable 
economy in the years that lie ahead—and I venture to suggest that 
unless we do achieve a sound production economy the standard of 
living in this country will fall—it is essential that the Production 
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Engineer should be as skilled in his profession as any of his 
colleagues in theirs. 

‘** This Institution has an important role to play in the life of the 
nation. I dare to say that it is no less important than that of kindred 
institutions, and in fact it may well prove to be even greater. No one 
will deny the excellence of invention and conception of engineering 
ideas emanating from British brains, but they must be co-ordinated 
with our highest production skill if we are to hold a pre-eminent 
place in world industry. From automobiles to aircraft, from beds to 
bulldozers, from coal to corundite, from dredgers to dynamos, and 
so throughout the alphabet—bright ideas will avail us little unless 
sound economic production technique is used in their manufacture. 
Each section of engineering has its own particular requirements and 
the Production Engineer must be capable of treating each according 
to the peculiar circumstances. 

‘* Without belittling any of the efforts that have been made by 
Production Engineers in this country, I think there are lessons to be 
learned from overseas. It should be possible to obtain greater value 
in the finished product as sold to the customer than that which is 
generally available now. I would suggest that one of the reasons for 
this is to be found in many cases in the Production Engineer’s 
opinion being sought too late by the designer, and in other cases his 
opinion discounted entirely. Great improvements are possible by 
encouraging the design engineer and the production engineer to 
work more intimately together, their joint efforts beginning with the 
original project. Time and other factors usually prevent anything 
but minor adjustments of the design at any later stage, and the final 
result is less perfect than it might otherwise have been. 

“This Institution with its twenty-five years’ background can do 
much to raise the level of the engineering industry of this Country 
and Commonwealth. Its standards of proficiency at the moment, 
less mathematical than some of the older institutions, must be under 
constant review. The subjects in which it is interested already cover 
a wide field and one which is continually extending. In education it 
must continue to play its part and its recommendations, I believe, 
will be welcomed by many colleges throughout the country. It should 
ensure being in the right position to give the best possible advice. 

** In research, too, the Institution has already shown its keen 
interest and I suggest this interest should continue to increase. In 
this matter a word of warning may not be out of place—many other 
organisations are busying themselves with various branches of 
research and I believe that there is already considerable overlapping. 
1 would recommend the Institution to take special care to avoid 
fostering research programmes which are already covered by work 
elsewhere, and to see that whatever research work it promotes is 
really objective. 
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** Finally, I am convinced that production engineering can look 
forward to a bright future full of new and interesting problems and 
covering an ever widening field of endeavour. It must be our earnest 
desire to see this Institution, after its twenty-five years’ experience, 
taking a leading part in the sound progress of engineering as a whole 
and as may be most beneficial to our national life. 

‘* This earnest desire can only be translated into practical achieve- 
ment by a bold policy—not necessarily aggressive, but certainly 
progressive—on the part of your Council, with the support of all the 
members. I suggest that your Council, in reviewing the many 
problems with which it has to deal, must do so with the broadest 
possible outlook and certainly without hesitancy and indecision.’’ 


Mr. F. W. HALLIWELL proposed a vote of thanks to the President 
for his address. This was, he said, the Jubilee Year of the Institution, 
and marked an important milestone in its progress. For the first 
time for many years, the Institution had elected a President who was 
an ordinary member of long standing, who had been President of 
the Western Section in the ’thirties, and who had served as a Member 
of Council. That was an important event, and he looked forward 
to the time when the Institution would always elect its President 
from among its members, knowing that it had made the best possible 
choice. He felt that Mr. Rowbotham would put his shoulder to the 
wheel and work for the progress of the Institution. His address had 
been greatly appreciated, and contained much that was both 
pertinent and important. 

Mr. T. FRASER, who seconded this proposal, said he had wit- 
nessed the growth of the Institution throughout its existence. Now, 
on its twenty-fifth anniversary, it had reached a stage of which its 
members might be justly proud. In Mr. Rowbotham, it had a 
President who would take a very live interest in its future progress. 

The vote of thanks was carried with acclamation, and was briefly 
acknowledged by the President, who remarked that he had not been 
in the habit of associating himself with failures. 


Annual Report and Accounts. 


The CHAIRMAN OF COUNCIL, Dr. H. Schofield, C.B.E., presented 
the Accounts of the Institution for the year ending 30th June, 1946, 
and read the Annual Report of Council, which included the Annual 
Report of the Research Department, 
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THE INSTITUTION OF 
BALANCE SHEET 


LIABILITIES 


£ s & £ s. d 
SUNDRY CREDITORS ool mas ie a 1,738 9 § 
SUBSCRIPTIONS RECEIVED IN ADVANCE , 7 : = 652 19 1 
THE VISCOUNT NUFFIELD GIFT ; 7 : es . 24,428 19 8 
THE Lord AUSTIN Prize FUND ; 100 0 0 
HUTCHINSON MEMORIAL FUND... a 40 0 0 
BUILDING AND DEVELOPMENT FUND ; . 2,340 0 0 
——_———— 26,908 19 8 
LEASEHOLD PREMISES SINKING FUND - - 1017 6 8 
DILAPIDATIONS RESERVE FUND joi 500 0 0 
——-- ~~ 1,517 6 8 
INCOME AND EXPENDITURE ~ lvcnaba 
Balance at Ist July, 194 ; .. 12,020 8 5 
Add excess of Income over Expenditure for the year : 1,053 7 4 
————-—— 13,073 15 9 
RESEARCH DEPARTMENT : 
Sundry Creditors — a : é = S511 12 0 
Amount due to Head Office. per contra... a ; sai 1,000 0 0 
Balance of Income and Expenditure Account aa 454 211 
Note.—Owing to the war, adjustments will be required at a future date in 
respect of certain of the assets included in the above account. 
£45,857 5 6 


N. ROWBOTHAM, President. 
HERBERT SCHOFIELD, Chairman of Council and Finance Committee. 
C. B. THORNE, Director General-Secretary. 





INCOME and _EXPENDITURE ACCOUNT 


EXPENDITURE 


£ s. d. 

To Salaries . ° - 7,608 9 7 
» Rent, Lighting, Heating and C leaning , m wy ‘ i 570 10 1 
» Local Section Expenses _ m 1019 10 6 
» Printing, Postage, Stationery and Telephone a wale : 2,309 1 6 
» Cost of Journal ne 7 4,176 11 § 
» Travelling and Expenses of Meetings “other ‘than Section Meetings P . 477 11 7 
» Professional Charges and Insurance . 191 O11 
» Donations and Grants ui > ; ma " 117 11 +O 
» Repairs and Renewals... - : 204 5 O 
» Lord Austin Prize Fund ; ‘ 6 6 0 
» Miscellaneous ... ; 146 17 3 
Transfer to Leasehold Premises Sinking Fund wi . 127 3 4 
Transfer to Dilapidations Reserve Fund ; " : ' : 100 0 0 
Amount written off Furniture, Fittings and Plant ; ; 174 12 8 

.» Amount transferred to Research Department és 6,463 10 9 
, Loss on Sale of Investments S 9 7 


£23,699 11 2 
» Balance being excess of income over expenditure .. ‘ ‘ . “ 1,053 7 4 
£24,752 18 6 
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PRODUCTION ENGINEERS 


as at 30th June, 1946 


= ASSETS 
89 5 gc a € é s. d. 
219 |] LEASEHOLD PREMISES at cost c 3,481 0 0 
a (Depreciation is provided by. a Sinking Fund) 
FURNITURE, FITTINGS AND PLANT at cost, /ess amounts written off: 
Balance at Ist July, 1945 neo 619 17 5 
Additions during year 796 19 9 
819 8 1,416 17 2 
Less Amount written off 174 12 8 
1 68 - -- 1,242 4 6 
FUND INVESTMENTS at cost: As Scheduled (Market value £28,980) ... 26,908 19 8 
GENERAL INVESTMENTS at cost: As Scheduled gaa value £8, 176) 7,772 10 O 
SINKING FUND Po icies: As Scheduled ‘ ‘ 1,517 6 8 
515s 9 SUNDRY DEBTORS, DEPOSITS AND STOCKS 1417 6 5 
. AMOUNT DUE FROM RESEARCH DEPARTMENT, per contra 1,000 0 0 
12 0 CASH: 
00 At Bank 432 19 3 
21 At Post Office Savings ‘Bank 1,108 15 0 
os In Hand 17 16 0 
. 
1,559 10 3 
Less Overdraft on Current Account 1,007 6 Il 
—_---—- ss 3 4 
RESEARCH DEPARTMENT : 
Laboratory Plant and Furniture at cost, /ess amounts written off 1,060 10 11 
Stock of Publications, not valued ... 
Sundry Debtors and Payments in Advance * 218 17 
| Cash at Bank and in Hand . : 66 6 8 
> 6 £45,857 5 6 


AupITOR’s REPORT.—We have audited the above Balance Sheet dated 30th June, 1946, and we have 
obtained all the information and explanations we have required. The Australian Section Accounts are not 
included in the above Balance Sheet. Subject to the foregoing, in our opinion such Balance Sheet is properly 
drawn up so as to exhibit a true and correct view of the state of the Institution's affairs according to the 
best of our information and the explanations given us, and as shown by the books of the Institution. 
Aldwych House, Gipson, ApPLeBY & Co., 
London, W.C.2. Auditors, 
23rd September, 1946. Chartered Accountants. 








INT | for the year ended 30th June, 1946 








s. 4 INCOME 

97 £ s ¢@ , a & 
io 1 By Subscriptions received— 

10 6 Current ‘ —e © 

1 6 Arrears - 48510 0 

1s ee “ ae 12 1 
i: . 7 , Interest on Investments 078 4 8 
O11 , Journal Receipts . Pett: 12 10 
1 0 , Contributions received for Research .. 2,890 14 0 

5 0 , Other Research Receipts - .- 1,259 14 11 

: - - 4,150 8 11 
: : » Transfer from Research for ee peanmae 500 0 O 
3 4 , War Damage Commission : 255 0 0 
0 0 

2 8 

09 

» F 

12 

7 4 

8 6 £24,752 18 6 
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LIABILITIES 





£ s. d. £ « é@ 
SUNDRY CREDITORS ieee mate ‘ : : ne S11 12 0 PLA 
HEAD OFFICE -_ a Bee ; Pe 1,000 0 0 
INCOME AND EXPENDITURE ‘ACCOUNT : 
Balance at Ist July, 1945 , ’ pa . 1,781 18 O 
Less Excess of Expenditure c over Income for the | year , ons Eaee Se 8 | 
--——-- 454 211 
Ort 
: Stc 
5 Su 
5 «UCAS 
. 
£1,965 14 11 


N. ROWBOTHAM, President of the Institution. 


are a 
2 em 
_ fm 


an 
MARK H. TAYLOR, Chairman, Research Committee. Al 
C. B. THORNE, Director General-Secretary of the Institution. Le 
23 





RESEARCH | I 
Income and Expenditure Account fe 





EXPENDITURE 


£ s. d £ d 
To Salaries and Wages 4,955 1011 § BE 
». Management Expenses a = ‘ 500 0 0 ; 
» Rent, Light, Heating and Cleaning ae ; 83 17 Il ' 
oa Printing, Postages, Stationery and Telephone 107 410 | 
» Travelling and Expenses of Meetings ‘ : : : 2200 6 1 § 
» Professional Charges and Insurances ‘ den a ; a 7010 4 | 
+» Cost of Technical Publications Fes 2 a ; 533 9 7 § 
» Laboratory Materials . ; vi : 783 16 0 } 
» Repairs and Renewals to Plant and Equipment ' . 92 8 4 
» Miscellaneous ... ‘ ; ‘ ea 
» Income Tax on Deposit Interest ~~ wi : ; ; 215 0 4} 
» Depreciation : 
Plant and Equipment... i duns i : ‘ oi: » Se 
Office Furniture i ses 1216 8 
418 19 2 
£7,791 5 10 
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DEPARTMENT 
at 30th June, 1946 





ASSETS 


PLANT AND EQUIPMENT at cost, /ess amounts written off : 
Balance at Ist July, 1945 pom se o- 1408 3 2 
Additions during year aa ao sli mn a aad —_ 





1,428 3 2 
Less Depreciation 406 2 6 
1,022 0 8 
OFFICE FURNITURE at cost, Jess amounts written off : 
Balance at Ist July, 1945. au pi oan _ 4416 6 
Additions during year eas a nk a ene aoe 610 5 
Si 611 
Less Depreciation... tai sine ous aoe one wi an 12 16 8 
—————-- 38 10 3 
STOCK OF PUBLICATIONS, not valued ai ae _ roe os ons 
SUNDRY DEBTORS AND PAYMENTS IN ADVANCE . iin eae Ro me 2817 3 
CASH 
At Bank i Ren ie peak ae oes a » es 6 
Deposit Account: Post Office aia in oe ‘a cas “ 22 0 2 
Petty Cash in Hand ... ae as ie ait ‘dae ou és 119 3 
_— 686 6 9 
£1, 965 14 il 


Aup1ToR’s Report.—We have audited the above Balance Sheet of the Institution of Production 
Engineers Research Department dated the 30th June, 1946, and we have obtained all the information and 
explanations we have required. In our opinion such Balance Sheet is properly drawn up so as to exhibit 
a true and correct view of the state of the Department's affairs according to the best of our information 
and the explanations given us and as shown by the books of the Department. 








Aldwych | rx Gipson, ApPLesBy & Co., 

London, W.C.2. Auditors, 

23rd September, 1946. Chartered Accountants. 
ARCH | DEPARTMENT 








ccount for the year ended 30th June, 1946 
INCOME 
d. £ e ¢@ £ ee & 

SS Wil fF By Grant from Institution Funds : os 2,313 1:10 
00 0 U0 , Transfer from the Institution of amounts received for Research : 
83 17 11 =f Contributions ‘ S as ... 2,890 14 0 
7 410 | Bank and Post Office Interest 5 0. 10 6 
20 6 1 § Research Receipts 0m Re es ve sii -.» 1,071 17 
7010 4 j Sale of Technical Publications ... wa ay ate eo mm add 6 iv 
339 7 § — -—— 4.150 811 
“4 . 0 | » Balance being excess of Expenditure over Income... ees oe ois 1,327 15 1 
22-7 3 i 
acess i 
i8 19 2 

4 £7,791 5 10 
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SCHEDULE OF FUND INVESTMENTS. $s8«¢€ a oe 
The Viscount i! Gift: 





£7,124 19 10 % War Stock said .- 7,428 19 8 
£8,389 9 6 337 °National Defence Stock 1954-58 ae 8,000 0 0 
£9,038 0 0 4% Canadian Pacific Railway vogunen ¢ ‘Consoli- 
dated Debenture Stock ... . 9,000 0 0 
— —— 24,428 19 8 
The Lord ey “ ce Fund: 
£95 4% War Stock ... me whe hae ae wits 100 0 0 
Hutchinson Me wet Fund: 
£37 1 34% War Stock ... re aa = “ oe 40 0 0 
Building and Development Fund: 
Loan to Treasury (free of interest) ... ae il _ .. 1050 0 0 
£1,000 0 0 3% Defence Bonds ... ‘as a ; .. 1000 0 0 
£274 12 0 3% ,War Stock we mn wid te > aa oe eo 
Se 2,340 0 0 
Total as per Balance Sheet a a _ “a om £26,908 19 8 
SCHEDULE OF GENERAL INVESTMENTS (UNALLOCATED) : 
£644 15 2 Ayr County Council 3% Redeemable Stock, 1956... 650 0 0 
£615 9 5 London County Consolidated 3% Stock, 1956-61 wii 620 0 0 
£595 18 2 Plymouth Corporation 3°, Redeemable Stock, 1956 ... 600 0 0 
£148 3 11 3% War Stock, 1955-59 ... os das is salt i150 0 0 
£382 13 8 34% War Stock... ee in ” we “on 400 0 0 
£190 16 11 34°, War Stock . le pay ; is se 200 0 0 
£95 8 S$ 34% War Stock... sa ike an oa iis 100 0 0 
£50 2 6 34% War Stock - : ~ ie 5210 0 
£5,000 0 0 3% ‘Savings Bonds, 1965- 75 - “a re 3 5,000 0 0 
Total as per Balance Sheet saa is das = wn £7, 772 10 0 


ScHEDULE OF SINKING FUND POLICIEs. 
Leasehold Premises Sinking Fund: 

Norwich Union Life Insurance Society Policy—Premium Paid ... 1,017 6 8 
Dilapidations Reserve Fund: 


General Accident Fire & Life Assurance » Conpecation, Ltd. a — 
Premiums Paid a ; 500 0 0 
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THE INSTITUTION OF PRODUCTION ENGINEERS 


ANNUAL REPORT 1945/46 


During the year 1945/46 the Institution has made progress in 
relation to its stature, its membership and its stability, at a rate which 
eclipses that of any previous year in its history. In presenting its 
report, your Council makes the following observations. 


Research. 

During the past year, negotiations were concluded for the establish- 
ment of the Production Engineering Research Association of Great 
Britain, which was sponsored in its initial stages by the Institution of 
Production Engineers, the Gauge and Tool Makers’ Association, 
the Machine Tool Trades Association and the National Federation 
of Engineers’ Tool Manufacturers, together with His Majesty’s 
Government, through the Department of Scientific and Industrial 
Research. The new organisation became a legal entity in June, 1946, 
and your Council at its meeting the same month, nominated the 
following gentlemen as the Institution’s representatives on the 
Council of the new body :— 


F. W. Halliwell (Chairman) 
Dr. H. Schofield, C.B.E. 
Mark H. Taylor 

J. D. Scaife 

J. E. Blackshaw, M.B.E. 


It was further agreed that these gentlemen should form the new 
Research Committee of the Institution as from that date. In view 
of the foregoing, the Institution’s Research Department established 
at Loughborough in 1939 was taken over by the new organisation 
on Ist July, 1946, and has now ceased to function as an integral part 
of this Institution. 


Standards Committee. 


The Standards Committee, which was in abeyance during the war, 
has now been reconstituted and has been meeting at regular intervals, 
first under the chairmanship of Mr. H. A. Hartley, and now under 
that of Mr. J. E. Baty. 


Unification of Screw Threads. 


During the year, various Sections of the Institution throughout 
the British Commonwealth held discussions on the vitally important 
subject of Unification of Screw Threads between Great Britain, 
Canada and the United States of America. A consolidated report 
on their findings was drawn up by the Standards Committee, who 
found that the views expressed by the Institution were very much in 
agreement with the recommendations made at the Conference on 
Unification of Engineering Standards held at Ottawa in October 
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1945. In consequence, on 28th June, your Council passed a resolution 
pledging the Institution’s wholehearted support to His Majesty’s 
Government and the British Standards Institution in giving effect to 
the recommendations of the Ottawa Conference. This arose out of 
the above-mentioned report embodying the views of Sections as set 
out in detail in the Council Papers of June 1946. 


Association of Technical Institutions. 


The Association of Technical Institutions invited a strong delega- 
tion from the Institution of Production Engineers to attend their 
Annual Meeting held in London on 22nd February, 1946. The 
address delivered by our then President, Sir Robert McLean, on 
** The Training of the Production Engineer,’’ was extremely well 
received and was followed by a full discussion between the Principals 
of the Technical Colleges and the members of the Institution’s 
delegation. This contact with the Technical Colleges was extremely 
valuable, and it is hoped that closer liaison between Sections and the 
Technical Colleges will lead to a wider interest in Production 
Engineering courses generally. Copies of the Institution’s Journal 
are now being sent to 165 Technical Colleges throughout the U.K. 


College of Aeronautics. 


His Majesty’s Government invited the Institution to send a 
delegation to meet the governing body of the recently established 
College of Aeronautics, together with representatives of the Ministry 
of Education, with a view to discussing the advisability of including 
Production Engineering courses in the curriculum of the new 
College. A final decision concerning this matter has not yet been 
made. 


Calcutta Section. 


The newly formed Calcutta Section of the Institution held its 
inaugural meeting on 28th February, 1946. In view of future in- 
dustrial developments in India, this Section should mark the begin- 
ning of a large field for Production Engineers in that country. 


South African Association of Production Engineers. 


Negotiations have been entered into with the South African 
Association of Production Engineers with a view to bringing about 
some form of amalgamation between our two bodies. This Associa- 
tion at present has a membership of 179 and operates through two 
oranches, one in Johannesburg and the other in Cape Town. Latest 
statistics indicate that Engineering Industries in the Union of South 
Africa are steadily increasing. Therefore, such an amalgamation, if 
it can be brought into being, should mutually benefit both bodies. 


18b 





yn 


to 
of 
et 


a - 
sir 
he 
on 
ell 
als 
1’s 
sly 
he 
on 
val 


ed 
try 


ng 
ew 


its 
in- 
in- 





THE INSTITUTION OF PRODUCTION ENGINEBRS 


Formation of New Section in U.K. 

The formation of a Halifax Graduate Section was approved by 
Council in December, 1945. A number of meetings have already 
been held by this Section, its inaugural meeting being held on 28th 
September, 1946. 


Hazleton Memorial Library. 


An appeal was launched for the formation of a Library to com- 
memorate the late Mr. Richard Hazleton, former General Secretary 
of the Institution. It is hoped that the response to this appeal will 
be such that the Institution will be able to establish a first-class 
reference library of which it can be justly proud. 


Increase in Membership. 


The membership of the Institution has increased by 1,102 members 
during the financial year. The total membership as at 30th June, 
1946, was 6,321. This figure is made up as follows :— 


Honorary Members = one ‘ie 3 
Members... wes as i 3 2086 
Associate Members see - ix: hee 
Associates ... a _ sia a 130 
Intermediate Associate Members sc, oe 
Graduates ... ae? ts 7 ae 835 
Students... a an aoe we 737 
Affiliated Firms... ae by. se 194 
Affiliate Representatives ... a se 253 

6,321 


Finance. 


The accounts for the year ended 30th June, 1946, show an excess 
of income over expenditure of £1,053 7s. 4d., as compared with the 
excess of income over expenditure of £3,474 is. 6d. on 30th June, 
1945. It should be borne in mind, when comparing these figures, 
that the drastic reorganisation which has taken place during the past 
year has necessarily involved some non-recurring expenditure which 
was accurately forecast in the budget. The benefit of this reorganisa- 
tion, coupled with the increased membership during the year, will 
no doubt show itself in the Accounts for the year ending 30th 
June, 1947. 


Education. 


The Lord Austin Prize for 1945/46 was awarded to Mr. fan 
McLeod, A.M.LP.E., for his Essay ** The Place of Plastics in 
Jig and Fixture Design.’’ The prize, consisting of books, together 
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with a certificate, was presented to Mr. Ian McLeod by the President- 
Elect, Mr. N. Rowbotham, C.B.E., at the Members’ Luncheon, 
held at the Dorchester Hotel on 17th May, 1946. 

Council has approved the revival of the Hutchinson Memorial 
Prize, to be awarded for the best paper by a Graduate. This will take 
effect during the year 1946/47. 


Graduateship Examination. 


Of the 64 candidates who sat for the Graduateship Examination 
this year, 21 passed and 43 failed. It will be noted that the number 
of candidates taking this examination is lamentably small. This is 
a matter of immediate importance. 


Technical and Publications. 


(a) Journal. The main concern of the Technical and Publications 
Committee is the production of the Journal, and in this respect 
vigorous and successful efforts have been made to obtain a steady 
supply of up-to-date papers for the Committee’s consideration. It 
is hoped in the near future to publish papers in the Journal in advance 
of their presentation to Sections. 


(b) Liaison with Technical Press. The Committee believes most 
strongly in the importance to the Institution of sound liaison with 
the Technical Press, and to this end has appointed a Sub-Committee 
to establish a satisfactory procedure. 


(c) Technical Enquiries. The Committee continues to receive a 
steady flow of technical enquiries, and has in the majority of cases 
been able to supply satisfactory information. 


Honours. 


The following honours have been conferred upon members by 
H.M. the King :— 


Norman V. Kipping ... Knighthood. 
Dr. H. Schofield C.B.E. T. Fraser C.B.E. 
J. E. Blackshaw M.B.E. R. W. Poyser M.B.E. 
D. F. Horne a | Os W. Bentley M.B.E. 
G. L. Norman O.B.E. F. C. Robinson M.B.E. 
Obituary. 


We deeply regret to record the death of Mr. J. A. Boyes, M.1.P.E., 
Mr. Boyes was an active member of the Institution, and was 
President of the Coventry Section 1937/38. At the time of his death, 
he was a member of the Coventry Section Committee, and also of 
the Education Committee. We also regret to record the death of 
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Mr. John Arthur, M.I.P.E., Secretary of the Cornish Section from 
its inauguration in 1938 until September 1945. Mr. Arthur did 
invaluable work in the development of this Section. 

We also announce with regret the death of the following members : 
W. E. Billington, Grad.I.P.E., Bernard E. Curran, A.M.I.P.E., 
E. A. C. Dell, A.M.LP.E., J. R. Gimson, M.I.P.E., G. L. Litchfield, 
A.M.LP.E., E. L. Lovejoy, A.M.I.P.E., J. Low, A.M.I.P.E., E. A. 
Molesworth, M.I.P.E., C. H. Rathbone, Grad.I.P.E., J. S. Reed, 
M.IL.P.E., A. J. Shelley, M.I.P.E., H. Thompson, A.I.P.E., H. G. 
Williams, M.I.P.E., D. Willson, M.I.P.E., and W. A. Jaffrey, 
A.M.I.P.E. (Melbourne). 


The Report and Accounts were adopted. 


Election of Auditors. 
On the motion of Mr. F. W. Halliwell, seconded by Mr. R. 


Kirchner, Messrs. Gibson, Appleby & Co., Chartered Accountants, 
were re-elected Auditors to the Institution for the year 1946/47. 


Election of Solicitors. 


On the motion of Mr. J. E. Hill, seconded by Mr. A. L. Stuchbery, 
Messrs. Syrett & Sons, were re-elected Solicitors to the Institution 
for the year 1946/47. 


Votes of Thanks. 


The President moved a vote of thanks to the immediate Past 
President, Sir Robert McLean; to the retiring Chairman of Council, 
Mr. J. E. Blackshaw; to the Section Hon. Secretaries; to the Director- 
General Secretary; and to the Headquarters’ staff. 


Mr. J. E. Hill, who seconded, asked that the name of Mr. George 
Hales should be included, in,view of his retirement and of all the 
years of work that he had done for the Institution. 


The vote of thanks, with this addition, was carried with acclama- 
tion. The Annual General Meeting was then terminated. 
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ADDRESS BY THE CHAIRMAN OF COUNCIL UPON 
TAKING UP OFFICE. 


The CHAIRMAN, Dr. H. Schofield, C.B.E., in expressing his great 
appreciation of the honour paid him in asking him to take the Chair, 
said there were many who might regard him as an academic person, 
but in addition to being a pedagogue, he was at the head of a well- 
known industrial undertaking which was very much concerned with 
the technique of production engineering on a large scale and which, 
had it not tackled the many difficulties associated with production 
would not occupy the position in the world that it did to-day. 

From the early days of the Institution he had enjoyed the friend- 
ship of the late Richard Hazleton, of whom it could be said ‘* he 
builded better than he knew *’ ; the Institution would ever honour 
his memory. 

Personally, he was very much concerned with the development of 
the Institution and the place which it would hold in the national life. 
As a Corporate Member of the Institutions of Civil, Mechanical and 
Electrical Engineers, he could say that the Institution of Production 
Engineers had a fairly long way to go, but it would do it. The result 
of the Graduate examinations had been announced at the Annual 
General Meeting, and progress was being made with the Higher 
National Certificate. From the report it was obvious that a great 
deal had to be done regarding its examinations if the Institution was 
to command the respect to which it was entitled. 

As soon as it was financially possible, the Institution should have 
an education officer, whose primary duty it would be to attend to that 
side of its activities, who could address with authority an audience 
on production engineering, and who would be able to meet on the 
right plane the heads of colleges who were concerned with the 
academic training of the future Corporate Members of the Institution. 
He would like to see that achieved before his term of office expired, 
and in any case he regarded it as a foundation stone of future policy. 
Judging by what could be seen of the future, it should not be long 
before this was financially possible. 

Whilst paying tribute to the work of the Technical and Publications 
Committee and to the excellence of the Journal, he felt that in the 
past they had confined themselves too exclusively to pure technology. 
Production engineering had a strong humanistic side, and he would 
like to see articles in the Journal covering a wider field 


He would like to pay tribute to one who had in recent years done 
a good deal to help the Institution forward, his good friend Dr. 
Schlesinger. He was owed a great deal for his pioneering work, in 
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starting the Research Department from very small beginnings with 
a minimum of equipment and staff. The more one knew him the 
more one respected his encyclopaedic knowledge, and the Institution 
should place on record how much was due to him for that work 
which he carried out with the enthusiastic support of Richard 
Hazleton. Without their joint efforts the position with regard to the 
Production Engineering Research Association of Great Britain 
would not be what it was to-day. It must always be to the credit 
of the Institution that it made that great development possible. 


He would also pay tribute to the work done during the past year 
by the Director-General Secretary. Major Thorne had vision, 
enthusiasm and ability, three characteristics seldom to be found in 
one individual. He wanted Major Thorne to feel that the Council 
were behind him in his ideas for the development of the Institution, 
and that he could go forward with their encouragement and support. 
‘** With his and your support,’’ the Chairman said in conclusion, 
‘* T hope that this year will be a very profitable one for the Institu- 
tion, and that we shall take great strides forward in establishing a 
degree of national prestige more in keeping with the important 
part which Production Engineering plays in the life of the nation.’’ 
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APPLICATIONS FOR MEMBERSHIP AND TRANSFER 
RATIFIED AT MEETING OF COUNCIL 
October 4th, 1946 


(a) Election of Members by Council. The following applications for Membership 
were considered and dealt with by Council :— 


As Associate Members: W. M. Carreck, E. A. Gordon, A. C. Wilson. 
As Intermediate Associate Members: A. L. Preston, J. M. Rattray. 
(b) Election of Members confirmed by Council. 


As Members: V. W. Burrough, J. J. Gracie, B. C. Harrison, T. J. Luby, G. S. 
Manners, H. J. Millard, L. T. Morton, A. J. Perkins, J. R. Pheazey, S. E 
Willett, G. W. Wright. 


As Associate Members: E. Alexander, R. H. Baines, J. H. Barnard, J. W- 
Carpenter, J. A. Dancker, C. W. Done, C. H. H. Downing, A. H. Evans, 
S. R. Evans, G. O. Everett, D. H. Goodreid, W. A. Harrison, H. G. Harwood, 
J. J. Haythornthwaite, W. A. Hearsum, C. G. Hefford, H. R. Hicks, H. C. 
Horner, J. A. Humphries, E. E. Ingleton, T. A. Jinks, H. Spencer Jones, 
K. B. P. Lee, J. H. Lower, A. J. Lund, E. Marsland, A. L. Martin, R. G. P. 
Mayo, J. R. Nicholls, J. Pickles, J. L. Ramsey, A. M. Redman, W. G. 
Rodgers, R. E. Scott, J. D. Shackleton, Jang Bir Singh, C. L. Sykes, G. W. 
Toman, W. Udall, G. Whyatt. 


As Associates: J. A. Bullock, F. S. Grace, C. G. Roper. 


As Intermediate Associate Members: N. H. Ashworth, P. A. Barber, F. W. H. 
Barker, W. R. Beale, P. S. Boutell, P. S. G. Cadman, R. Clark, F. A. 
Claxton, N. J. Cowell, F. Dolby, N. A. Dudley, E. N. Dyson, H. L. Fardon, 
E. Gascoigne, A. Godfrey, F. Hampson, T. Hardie, R. G. Harvey, C. E. 
Hill, V. H. Hoyland, S. H. Inglis, A. T. Jones, W. Kerr, F. T. Kosh, W. J. 
Lewis, A. E. J. Nicholls, G. W. Powles, H. S. Pratt, R. E. Raaschou, W. A. 
Sargent, B. W. Smith, E. Smith, V. W. Talbot, R. T. Teasdale, A. E. Thomas, 
C. Walker, S. A. Warwick, R. Wildey, E. R. O. Woodgate, J. H. Wright. 


As Graduates: R. F. C. Acford, D. Allott, R. N. Allen, C. Allsop, W. Banes, 
F. Bartram, W. H. Bone, J. Kemsey Bourne, T. E. Burnup, I. H. Calder, 
R. R. C. Came, W. P. Collier, R. Dayal, G. Fox,.J. D. Haigh, E. Hall, 
R. F. Holmes, R. D. Homer, K. Johnson, M. Kenyon, W. E. Langley, 
G. Leech, F. J. “ag R. Moggridge, P. Newby, E. R. Nicholls, A. E. V. 


Page, T. a Perrin, P. R. Shackleford, E. H. Shaw, E. Ward, A. J. Warner, 
E. N. W 


As Students: C. Bell, H. F. Breslauer, R. C. Broadbent, R. E. Bullock, D. Cass, 
F. H. Clarke, P. F. Clarke, K. A. Cooper, A. J. Cotterill, P. R. Davey, 
R. J. Daykin, N. Telfer Downes, P. E. J. Edwards, C. J. Emery, R. J. Fox, 
D. Ganson, P. F. Gilson, J. B. Gower, D. Graham, E. G. Harrison, K. H. 
Harrison, S. H. Hibberts, E. A. Hodgson, W. H. Horton, R. E. Jackson, 
A. A. Lister, G. K. Mantle, N. Marsh, R. A. Newstead, A. E, 
P. H. Smith, E. Springthorpe, H. P. Thomas, A. H. Waters, W. G. White, 
G. R. Wilcocks. 

New Affiliated Firms : Representatives : 
Benton & Stone Ltd. —_ ree ... N.P. Watts. 
Clarke Charman & Co. Ltd. aaa pe ..» L.I. Morton. 
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Affiliated Firm: Change of Affiliate Representative : 
Wallace Attwood Co... a ae .» J. A. Alpin. 
Affiliated Firm : Additional Affiliate Representatives : 
English Electric Co. Ltd.... ne <a ... M.P. Teale, C. Larraway. 
TRANSFERS. 


From Associate Member to Member: W. H. Bruerton, J. S. Silver. 
From Associate to Member: W. H. Tait. 
From Associate to Associate Member: R. W. McCreath. 


From Intermediate Associate Member to Associate Member : J. E. Ball, J. Birchall, 
H. Buckton, A. J. Chadwick, D. Dewhurst, J. S. Dinwoodie, F. H. Eccersley, 
F. H. Flood, C. W. Hancock, R. Lee, R. N. Line, W. E. Roebuck, S. R. 
Rose, H. A. Turner. 


From Graduate to Associate Member: G. V. Clarke, I. Hodges, J. R. Banes. 
A. H. Pate. 


From Graduate to Intermediate Associate Member: R. Ashton-Lomax, W. 
ago L. P. Hewkin, J. H. Kellner, R. A. P. Misra, E. Pearce, R. M. Reay, 
R. Shand. 


From Student to Graduate: R. S. Ayers, A. A. Barrett, W. G. Boole, A. G. 
Farnsworth, P. E. Goodwin, E. W. Goody, K. D. Heagarty, R. Howard, 
C. W. Kealey, R. H. Lyons, L. W. Mackintosh, C. Phillips, C. J. Reed, 
J. Toplis, J. A. Walford, H. Ward, R. S. Williams. 
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HIGH FREQUENCY INDUCTION HEATING 
By E. May, B.Sc., and T. G. Tanner, B.Sc. 
Presented to Yorkshire Section, 7th October, 1946. 


Introduction. 


The idea of high frequency heating is not new—the discovery of 
it dates back to the last century—but the realisation that high 
frequency energy could be applied to induction heating on an 
industrial scale did not come about until towards the close of the 
first world war. 

The early years in the industrial development of high frequency 
heating saw the production of small spark gap oscillator furnaces 
for the laboratory and for small scale production melts. 

The next stage of development can be seen in the period 1925 to 
1933, during which time high frequency energy, obtained by means 
of motor alternators, was applied very extensively to large scale 
melting operations. 

The years since 1933 have seen the extension of the industrial use 
of high frequency energy to the heating of all types of metals, as 
distinct from the melting of them. The development of industrial 
equipment for heating metals by high frequency induction has given 
the metallurgist and the production engineer an entirely new tool 
with revolutionary possibilities. By such means, virtually any 
amount of heat can be applied to any portion of a metal object, and 
at a higher rate than by any other commercial process. Nevertheless, 
high frequency heating has limitations which must be clearly 
recognised, no less than its remarkable advantages. To mistake its 
proper sphere may be just as bad as to ignore its true possibilities.* 

It is proposed to consider briefly the theory underlying this system 
of heating, then to describe the type of plant involved, but the 
majority of this paper will be devoted to the methods of applying 
induction heating and to a review of actual applications. 


Theory. 


Induction heating—that is, the heating of electrically conducting 
materials by inducing eddy-currents in them—makes use of two 
well-known effects associated with alternating-current circuits. The 
first is mutual induction ; the power transformer and the induction 
motor are familiar machines which depend upon this same effect, 
namely, the induction of an alternating current in an electric circuit, 
which is in favourable proximity to another (‘* primary °’) circuit 


*An account of the history of induction heating will be found in The Iron ‘ze, 
22nd March, 1945. (See Bibliography 1.) 
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supplied with alternating-current energy. The second effect is the 
peculiar distribution of an alternating current in its conductor. An 
unvarying ‘* direct ’’ current is distributed uniformly throughout 
the cross-section of a conductor (if we ignore ‘‘ streamline effects ”’ 
due to sudden changes of section), in conformity with the law of 
minimum dissipated energy which governs such a flow; i.e., the 
current distribution is that which results in a minimum rate of heat 
generation. An alternating current, however, tends towards a dis- 
tribution which results in a minimum associated magnetic-field 
energy (2), even though this may require an enormous increase in 
dissipated energy and hence in heat generation. ‘* Skin ’’ and 
‘** Proximity ’’ effects are examples of this minimum-magnetic- 
energy a.c. distribution ; they are pronounced even at 50 c.p.s. in 
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Fic. 1. Distribution of induced current in a solid metal cylinder. For 
surface-hardening, the frequency should be high enough to make p equal 
to or less than the hardened layer depth required. Efficient through- 
heating requires p not greater than } of cylinder diameter. 
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circuits of large dimensions, but they are exploited, in the induction- 
heating of metal parts of small dimensions, by increasing the supply 
frequency to some thousands or hundreds of thousands of cycles per 
second. 

Consider now a solid metal cylinder, the work piece which is to 
be heated, surrounded by a primary coil, illustrated in Fig. 1. The 
alternating current in the coil induces a counter-current in the 
cylinder, and this current is distributed through the cross-section as 
shown ; if the supply frequency is sufficiently high, or the cylinder 
diameter sufficiently large for the current distribution to be repre- 
sented by a curve such as (C) in the figure, then the effective 
** penetration depth ’’ of the current may be taken as 


1 A 
a Py ee 


Where p = electrical resistivity of cylinder material, in e.m. units, 
i.e., ohm-cms Xx 10° 
# = magnetic permeability of cylinder 
f = coil supply frequency, cycles per second. 


The majority of applications to steel heating require final tempera- 
tures in excess of the magnetic change-point (around 720°C.), when 
p» = 1. Where the initial value of » must be taken into account, 
this will depend upon the coil ampere-turns and magnetisation 
curve ; an average figure is 200. 

Approximately 90 per cent. of the total heat is generated within 
a surface layer of this depth ‘‘ p ’’ around the cylinder. If we wish 
to heat the cylinder uniformly right through, we must heat at such 
a rate that, by heat conduction, the core temperature lags relatively 
little behind that of the surface. It can be shown that, for such cases, 
the frequency should be high enough to make ‘‘ p’’ equal to or 
less than } x diameter of cylinder (3). If we wish to ‘‘ surface 
harden ”’ a steel cylinder, we must choose a frequency high enough 
to make ‘‘p’’ equal to or less than the hardened layer depth 
required (4). 

In general, the clearance between coil and work-piece is made as 
small as conditions permit. In certain applications, e.g., induction 
melting, the coupling between coil and charge is necessarily loose 
on account of the thickness of furnace lining required ; in a few 
cases, such as those in which a single-turn inductor fed from a 
** work-head transformer ’’ can be used, a clearance of the order of 
ty in. may be permissible. 

There is inevitably some power-loss in the coil itself, since it is 
not a perfect conductor. Also, the power-factor of the coil is low 
and lagging. Close coupling between coil and work reduces coil 
power loss (increases coil efficiency), and increases the power-factor. 
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Heating due to hysteresis loss in a magnetic work-piece is generally 
quite negligible in relation to the eddy-current heating ; the penetra- 
tion of magnetic flux into the solid charge is of the same order as 
the nominal current penetration depth, and this is small even at 
50 c.p.s. if the effective permeability is 200 or so. Consequently, 
although the hysteresis loss per unit volume of surface skin may be 
high, the total loss is relatively small. 


High-frequency Power Sources. 


Most applications of induction-heating require a frequency higher 
than that of the supply mains ; some form of frequency converter 
is therefore necessary. 

Spark or arc oscillators, which produce a succession of damped 
trains of H.F. oscillations, played an important part in the develop- 
ment of induction heating, especially in small-scale melting. The 
noisy open rotary-spark-gap gave place to the quiet mercury-pool 
discharge chamber, and more recently the application of multiple 
quenched-spark gaps has increased the frequency range to 200-300 
ke/s. (5). 
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Fic. 2. Motor-generator, 250 kW output at 960 c.p.s. 


The spark-gap H.F. generator is a simple static piece of equipment, 
relatively cheap in first cost. Its disadvantages are: Power rating 
limited to about 20 kW maximum H.F. output ; essentially a single- 
phase load on the mains, with a poor power-factor (0-5 to 0:6 
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lagging) ; need for very thorough screening to suppress radiation 
which, if allowed to occur, may affect telecommunication services 
seriously ; rather low power-conversion efficiency (40-50 per cent.). 

The H.F. alternator was first applied to industrial induction- 
heating in the early nineteen-twenties. Since then the “‘ salient- 
pole ’’ wound-rotor construction has been largely superseded by 
the inductor alternator, which has no rotor windings. A recent im- 
provement in design employs a system of stator notching which has 
resulted in a reduction in size and weight of an alternator, for a 
given rating, by comparison with conventional constructions (6). 

The inductor alternator is now widely used for frequencies up to 
10,000 c.p.s.; the upper limit is at present about 50,000 c.p.s. 
Power rating up to 1,800 kW at 1,000 c.p.s., and 250 kW at 10,000 
c.p.s. have been built. Melting, through heating of billets and bar- 
stock, and the heavier surface-hardening applications form the 
principal loads for these machines. 

Small sets, up to 250 kW or so, are sometimes built as two-bearing 
machines, with motor and generator rotors on one shaft ; separate 
machines, directly coupled, are used for larger sets. The excitation 
of the alternator can be done from any convenient D.C. source, 
e.g., a generator or a rectifier ; grid-controlled rectifiers, thyratrons, 
are employed in electronic voltage-regulator equipment having 
high-speed response. 

The demand for power at frequencies from 100 ke/s or so up to 
at least several megacycles per second is now being met by that 
simple wonderful device, the high-vacuum thermionic triode valve. 
Used as a ‘‘ class C ’’ power oscillator, it converts D.C. power at 
several kilovolts to high frequency A.C. power with a conversion 
efficiency of 75 per cent. It is the most versatile of all the types of 
generators at present available, but its metier is unquestionably the 
surface hardening of components requiring a relatively thin case. 
Output power ratings from 5 to 100 kW are at present available. 

Fourthly and lastly, mention must be made of the inverter, a new 
type of generator which may become widely used in a few years time. 
This relaxation oscillator employs grid-controlled mercury-vapour 
rectifiers, or alternatively ignitrons, and has a conversion efficiency 
of 90 per cent. or more. Unfortunately, the frequency limit is at 
present low (2,000 c.p.s. or so), and there are difficult technical 
problems to solve before it can be regarded as suitable for wide- 
scale use. The only publicised application of which we are aware is 
to the heating of large steel billets for forging (7). 


Choice of Equipment (8). 


in many cases the kind of H.F. plant to use is immediately obvious 
from power or frequency requirements; in others any one of 
several kinds of plant could be used. For example, if a large amount 
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of metal is to be through-heated per hour, corresponding, say, to a 
H.F. power rating of 100 kW, and the work-pieces are bigger than 
4 in. diameter, then the obvious choice would be motor equipment. 
Again, if steel spindles or shafts are to be surface hardened to a depth 
of -020 in. or -030 in., then valve-type generators would be used, 
because no other equipment is capable of generating a sufficiently 
high frequency (500 kc/s or so) for this shallow case to be realised. 





Fic. 3. Small high-frequency furnace for melting and casting special high 
temperature alloys by the Durville method. 


On the other hand, many localised-through-heating jobs, including 
annealing, hardening, brazing and stress-relieving, may be done 
equally well using spark, valve, or alternator sets. For supplying a 
single work-head, or a localised group of work-heads, the valve set 
is generally the most suitable in such cases, for power ratings up to 
20 kW. Where it is required to have induction heating stations at 
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a number of points in a shop, then the alternator offers the great 
advantage of easy H.F. power distribution to the several points 
from a remote substation, using lead-covered or braided concentric 
cable. Although some such distribution is not impossible with valve 
oscillators, it is very much more difficult. 

It should be noted that it is the normal practice to locate the 
necessary tuning condensers at the work-head in the case of alternator 
equipments, so that the distribution cables carry only the power- 
component, } to 1/9 of the furnace current. Although not essential, 
it is nevertheless usual to incorporate the tuning condensers in the 
oscillator unit in the case of valve and spark generators, and this 
means that the work coil must be not more than a few feet from the 
unit. 

The extremely rapid heating and the automatic handling which are 
realisable with induction methods result in ‘‘ furnaces ’’ which are 








Fic. 4. Semi-automatic local-hardening unit, with 5 kW 750 kc/s 
valve generator. 
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more akin to machine tool practice than to conventional heat- 
treatment, and such machines fit naturally into line flow production, 
the work-pieces being treated one by one, or in overlapping sequence, 
rather than in batches. Consequently, only a small floor space is 
required for such a furnace, and where shop space is at a premium 
the remote H.F. alternator substation is very attractive. The im- 
portance of taking full advantage of the possibilities of mechanisation 
and precise control inherent in the method cannot be over- 
emphasised. To ignore these possibilities is comparable to using a 
treadle lathe against a competitor’s modern autos. 

Line flow production methods are not, however, suitable for 
small quantity production, and although cases arise where induction 
heating is a legitimate method, and perhaps even the only possible 
method, of achieving a certain requirement, it is not usually applicable 
to a wide variety of small-quantity parts. 


Applications. 


We will now consider some of the many ways in which high 
frequency induction heating has been applied to industrial processes. 

Melting (9). The earliest use of high frequency heating in industry 
was concerned with melting, and hundreds, if not thousands, of such 
units have been iristalled in all parts of the world. These furnaces 
range in size from units for melting a few ounces of gold or platinum, 
up to steel melting units capable of holding and melting 8 tons in 
three hours. For the small-sized melting units, such as are used in 
laboratories, and for the melting of small amounts of precious metals 
and other small production melts, the spark gap oscillator is used— 
and recently the valve type generator has been used for this purpose. 
The motor generator set is, by far, the most widely used for induction 
melting, firstly on account of its higher efficiency—secondly, because 
the stirring effect is more pronounced and, thirdly, the size of furnace 
is not so limited as in the case of the other type of generators. 

The principal advantages of this type of furnace are :— 

(1) Speed of melting—a 600 kW furnace will melt about 2,000 Ib. 

of steel per hour. 

(2) Stirring effect—this reduces time of alloying and de-oxidizing— 

also ensures more homogeneity of the alloying constituents. 

(3) Lack of contamination of the metal by carbon due to the 

absence of electrodes. 

(4) Improved operating conditions for the melter. 

For the melting of ferrous metals, it is normal practice to use a 
non-conducting crucible or sintered lining, the energy for melting 
being induced directly in the charge. For metals having a high 
electrical conductivity, conducting crucibles made from clay and 
graphite are sometimes used. 
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Since this furnace finds its widest application in the melting of 
ferrous materials, any remarks on the operating efficiency of the high 
frequency melting unit will be confined to this industry. 








Fic. 5. Work-head of unit shown in Fig. 4. 


As a rough approximation, units ranging from 50 kW to 1,250 kW 
will melt from 250 lb. to 300 lb. of steel per hour for each 100 kW 
of generator capacity, but on account of the lower efficiencies of the 
small sized generators and furnaces, the overall consumption per 
ton will vary from 900 kilowatt-hours, in the case of a 50 kW unit, 
to about 600 in the case of the largest units. These consumptions 
correspond to overall efficiences of about 40 per cent. for the small 
units and 60 per cent. for the large furnaces. 

The difference between the input of energy to the motor and that 
appearing as heat in the molten metal is made up of the losses in the 
motor-generator itself, the condensers and conductors, the 1°R loss 
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of the coil and the radiation and conduction losses from the crucible 
itself. These vary greatly according to size of generator and furnace, 
and the time of melting, and explain the wide variations in overall 
efficiency. 


Surface Hardening (4). Of the more recent applications of induc- 
tion heating, perhaps the most fascinating one deals with surface 
hardening. This is possibly the widest field of application, as it has 
numerous advantages over other methods of case hardening, such 
asf carburising, cyaniding, nitriding, and flame hardening. The 
advantages of high frequency hardening may be summarised as 
follows—there is a minimum of distortion, as the heating is confined 
to the surface layers and the strength of the core is generally sufficient 
to prevent relative movement. The steels employed are normally low 
alloy or plain carbon, since depth of hardening is not necessary and 
water quenching is readily applied. There is no appreciable oxidation, 
as the time cycle is so short, quite frequently of the order of one or 
two seconds. 

This means that a finished machined part can be hardened without 
the need for elaborate subsequent cleaning operations. As the 
hardening conditions can be predetermined and duplicated with 
great accuracy, absolute consistency can be guaranteed from part 
to part, and this can be attained with relatively unskilled operatives. 





Fic. 6. Automatic unit for surface-hardening steel shafts. Output: 300 shafts 
per hour, Power supply: 20 kW 400 kc/s valve generator. 
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Moreover, the equipment is compact and occupies only a fraction 
of the floor space that is required for alternative furnace operations. 
The process is readily mechanised for most work and is conveniently 
adapted to line production. Among the other incidental advan- 
tages may be cited the absence of decarburisation, and the 
possibility of localising the hardening without the need for such 
cumbersome operations as copper plating or other methods of 
stopping off. 

As regards economies of surface hardening, the costs will vary with 
different parts, but it should be said that, in general, they are only 
a fraction of carburising costs. The power consumption is extremely 
low, since only a very small amount of metal is heated. It is often 
found that about a ton of metal can be surface hardened for a 
consumption of some 100/200 kWh. 

It should be remembered that it *. primarily a mass production 
method. It would probably pr- ve uneconomical to treat small 
quantities of many different p-.ts, since it might be found that the 
time taken for changing inductors and quenching equipment would 
rule out this method of surface hardening. 

Turning to the depth of case, it has been shown that frequency 
plays a large part. Equally important, however, is the rate of power 
input, since if this is too low the case effect will be destroyed on 





_ Fic. 7. Magazine and discharge chute of unit shown in Fig. 6. 
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account of conduction of heat to the core. For large objects, the 
rate of heat conduction is of the order of 5 kW per square inch, 
when at the hardening temperature, so that the rate of power input 
must exceed this to produce an effective case. Generally, it is found 
that power inputs of from 8 to 15 kW per square inch are required, 
and the heating time is of the order of 1 to 4 seconds. If a part can 
be progressively hardened by passing it through a coil, as in the case 
of a shaft, then it is only necessary to heat a small portion of the 
surface at a time requiring, of course, a relatively small power 
input. Quenching is then done by means of a water spray. 

As to methods of handling, these depend on the particular 
application. Shafts or rods, or even strip, can be fed progressively 
through a coil with a spray quench, and driven rollers can be used 
for transporting material. As there is practically no radiated heat, 
precision handling equipment can be employed, similar to that used 
in machine tool practice. 

When it is considered that the material to be hardened is in the 
gamma range for only a fraction of a second, it is amazing that the 
carbides can go completely into solution in that time. The original 
condition of the steel is, therefore, of the utmost importance in this 
connection. The authors have seen an alloy steel in the spheroidized 
condition heated to 850°C. and quenched, and the material has not 
changed in hardness due to lack of solution of the carbides. The 
carbide size must, therefore, be fine, preferably in the sorbitic 
(hardened and tempered) condition, failing which a fine normalized 
structure is the next best. Since the heating time is so short, it is 
possible to exceed by 100 or even 200°C. the normal hardening 
temperature, to get more rapid solution of carbides, without pro- 
ducing any ill-effect on the steel. Care, however, must be taken 
not to produce retained austenite. . 

A wide range of parts is being satisfactorily treated by this method, 
of which typical examples are cam-shafts, crank-shafts, gears, 
spline-shafts, gudgeon pins, pump parts, sprockets, tractor pins, 
bearing surfaces, knife edges, andsoon. The hardening of internal 
surfaces, although it presents more difficulties than the treatment 
of external surfaces, is being satisfactorily carried out with this 
type of equipment. Figs. 4 and 5 show a simple semi-automatic 
unit adaptable to a wide range of single-shot surface and 
local hardening of small parts. The power supply is from a valve 
oscillator with an output rating of 5 kW, and a nominal frequency 
of 800 kc/s. The work inductor, of the ‘‘ concentrator ’’ type, is 
housed in a brass box mounted above a steel cabinet which contains 
heat and quench timers and other auxiliary gear. The large top 
cover over the furnace is opened only for changing work-head 
transformers ; to load a work-piece, a small lid fitted in the top 
cover is opened. The lever on the right-hand side of the box raises 
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or lowers a stainless steel spindle, on which the work-piece is located. 
After heating, the work is quenched in position, the end of the 
heat-treatment cycle being indicated by a lamp. 


An automatic equioment for surface-hardening } in. diameter 
round and splined shafts is shown in Figs. 6 and 7. Only about 
34 in. length of the shaft is treated, the case depth being -030 in. 
Driving motor, cam-shaft, oil pump and water filter are housed in 
the fabricated steel base ; the work-head transformer and the water 
spray-quench valve are located in a brass screening box above the 
mechanical gear. The magazine, to the right of this box, is loaded 
with shafts by hand. Each shaft in turn is taken automatically 
from the magazine, fed progressively through the ‘‘ concentrator,’’ 
and its integral quench spray, withdrawn again and discharged on 
to a roller conveyor. A 20 kW valve oscillator, nominal frequency 
400 kc/s, provides the H.F. power, and the production rate is 
300 shafts per hour. The shafts are finish-machined before this 
heat-treatment, and proceed therefrom to an assembly operation. 
This particular application of induction surface-hardening showed 
remarkable economies compared to the method previously used, the 
capital cost of the equipment being recovered within a few months 
of installation. 





Fic. 8. Automatic handling mechanism for local hardening of small knife- 
edges. Guards removed to show work-head transformer. 
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Another progressive-surface-hardening machine is seen in Fig. 9. 
This loads a 45 kW valve oscillator, and treats ¢ in. diameter shafts 
up to 24 in. long for any selected part of their length up to the full 








Fic. 9. Automatic machine for surface-hardening 
steel shafts up to 24 in. long. 


length. The shaft, located vertically between centres, is fed down- 
wards at a controlled speed through the inductor and quench spray ; 
H.F. power is then switched off and the shaft is returned quickly to 
the unloading position. 


Through Heating. 

Many different applications fall under this heading ; localized 
through-hardening of components, continuous progressive through- 
hardening and tempering of bar-stock, localized and entire heating 
of billets, bars, hollows, etc., for hot-working and so on. 
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The principal advantages accruing from the rapid heating and 
mechanized handling which are the essence of the induction method 
are :— 

1. Scale formation greatly reduced, resulting in considerable 
saving in steel and, in hot-working, increased life of tools and 
elimination of ‘‘ stickers.’ 

2. Accurate automatic control of heating time and power, giving 
perfectly consistent results. Closer tolerance can be maintained, 
and often the rapid heating gives a much finer grain and a better 
product. 

3. Greatly improved working conditions. 


The time required to through-heat a section will depend upon 
the degree of uniformity desired between surface and centre 
temperatures ; obviously the lower limit is set by incipient melting 
of the surface! There must be some temperature gradient from 
surface to centre while energy is being supplied to\the steel, but 
this disappears within seconds of leaving the coil, in the case of 
billets up to several inches diameter. A good rule for through- 
heating time for round steel bars and billets is 25 x d? seconds, 
where ‘‘d ’’ is the diameter in inches. Bars up to an inch or so 





GFFic. 10. Work-head transformerfand experimental set-up for continuous 
progressive hardening of steel bars. The bar moves forward progressively 
through the single-turn inductor into a quench-spray. 


345 











HIGH FREQUENCY INDUCTION HEATING 


diameter can be heated at speeds about twice this rate, but the 
maximum possible heating speed is not necessarily always the 
most suitable when all factors are considered. It will be noticed 
that, since both heat content and heating time are proportional 
to d*, the upper limit of kW loading per inch length of billet will 
be approximately constant, independent of billet diameter. Using 
a constant of 25 in the expression for heating time, this loading 
is approximately 5 kW per inch, for steel bars and billets heated 
to 1,250°C. This is the coil H.F. power input required, per inch 
length of bar or billet, and includes coil loss and radiation loss. 
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Fic. 11. Through-heating times for circular-section steel billets, for hot- 
working. Most applications fall within the shaded area bounded by the two 
curves, longer heating times corresponding to greater degrees of temperature 
uniformity through the section. 
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An application of localized through-heating for hot-working is 
seen in Fig. 12. This automatic machine has been developed for the 
bolt industry ; it discharges steel bars, heated at one end, to a 
heading press at any selected rate from 400 to 1,000 per hour. A 
magazine in the top is loaded with about half-an-hour’s supply of 
2 in. or § in. diameter bars, which are then fed to six loading 
mechanisms associated with a 6-coil heater unit, are heated for a 
selected length (e.g. equal to 3 or 4 diameters), and then discharged 
down a chute at uniform intervals. 

The six mechanisms operate in overlapping sequence, resulting 
in an almost steady load on the H.F. sub-station, the power ripple 
being + 2 or 3 kW ona total load of 60 kW maximum. 





Fic. 12. Automatic induction heater for heating short 
steel bars for hot-working. This machine discharges # in. 
diameter bars, heated for alength of 2} in. at one end, 
at any selected rate from 400 to 1,000 per hour. 
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Another interesting machine, for a somewhat similar application, 
is at present in the design stage. In this machine all the bars are 
loaded and unloaded automatically at the same fixed points. The 
output of heated bars will be 4,800 per hour, i.e., one every ? second, 
but because no magazine is required the overall size will be about the 
same as for the magazine-type described above. 

A machine (for these furnaces are machine tools) for annealing 
the rim of a deep-drawn pressing, prior to a spinning operation, is 
illustrated in Fig. 13. There are two heating stations, and pressings 
are raised into the coils by means of compressed-air rams. Unloading 
and reloading are taking place at one station, while the other is 
heating, but both coils are continuously energized. The cycle time 
is determined by a motor-driven cam-shaft, but the rams will not 
operate until the safety doors are closed. Pneumatic door locks 
make it impossible to close a door if, through some delay, the door 
has not been closed early enough for the pressing to be held up in 
the coil for the correct length of time. The unit will anneal steel 
pressings at any desired rate from 150 to 450 per hour. 





Fic. 13. Machine for induction annealing the rim of a pressing. 
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Brazing and Soldering. 


A specialized application of rapid localized heating is that of 
brazing components by the use of copper, brass or silver solder. 
Providing the shape of the article is such that an inductor coil can 
be fitted round the joint to be brazed, it can show considerable 
advantages over other methods of brazing. Heating can be more 
rapid than with a torch and there need be no oxidation, as a reducing 
atmosphere can be used to shroud the work. As the heat is induced 
in the parts to be joined, thermal shock is less than with a torch, 
which is important in the case of brittle materials, such as carbide 
cutting tools. High frequency power is also often used for hard and 
soft soldering and an example of the latter is the high speed solder- 
ing of tin cans for small condensers, which is carried out on an 
endless belt made from non-conducting material. 


Capital and Running Costs. 


The heat units from high frequency energy may cost twice as much 
as those from mains frequency, yet it often happens that the actual 
energy, costs for induction heating are much lower than for other 





Fic. 14. Forging press fed with small steel slugs, through-heated in a 20 kW 
induction furnace. The furnace is supplied with power from a valve generator ; 
no difficulty has been experienced due to the proximity of the valves to the 
heavy press. 
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methods because of the higher efficiency. In such cases, especially 
when one takes into account the other advantages associated with 
this type of heating, there is a clear case for induction. 





Fic. 15. Experimental set-up for brazing operation on 
end-rings of small squirrel-cage rotor. 


Again, as in certain types of through heating, energy costs may 
be appreciably higher for induction than an alternative method of 
heating, but the sum total of direct and indirect savings may easily 
outweigh the disadvantages of increased power costs and higher 
capital investment. 


Generator Costs: Valve generators cost approximately £200 to 
£80 per kW of output rating, for ratings from 5 to 50 kW respectively. 
The running costs must include valve depreciation and, where 
applicable, valve cooling water. For example, a 20 kW output set 
costs about 5s. per hour to operate at full load, exclusive of labour. 
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Complete Motor Generator equipment for 10 kc/s costs from £100 
to £25 per kW of output rating, for ratings from 25 to 500 kW 
respectively. This includes starter, isolator, voltage-regulator, out- 
put contactor, and series condenser. Running costs are lower per 
kW than for valve sets, actual mains energy input being the only 
significant item. 


Energy Costs: The through-heating of steel bars and billets to 
1,250°C. is effected, using motor-alternator equipment, with an 
expenditure of 1 unit of mains energy (i.e. | kW hr.) for about 
5 Ib. weight of steel heated. Surface-hardening costs can only be 
quoted for individual cases ; e.g., the continuous surface hardening 
of ? in. diameter bars for their full length to a depth of -030 in. 
corresponds to an expenditure of about 200 kW hrs. of mains energy 
per ton. 

Steel melting costs have already been quoted as varying from 600 
to 900 kW hrs. per ton. 


Conclusions. 


We have tried to cover, in a brief space, a wide range of applications 
of induction heating, that your interest in this new production 
method might be stimulated. There is often a tendency to try to 
apply a new method too widely ; on the other hand, there is some- 
times reluctance to initiate a perfectly suitable application. Both 
extremes can be avoided by making available to production engineers 
information on the principles and practice of new methods as they 
develop. 

The surface-hardening of regular sections, localized hardening and 
annealing, rapid through-heating for hot-working, through-harden- 
ing and tempering of bar stock, localized heating for brazing and 
soldering, and the melting of high-grade steels and alloys, are all 
legitimate applications for high frequency induction heating. Its 
widespread use in these fields is certain, especially where full 
advantage can be taken of the mechanization to which the method 
is so well suited. In many cases the combination of induction 
furnace and machine tool gives easier and better control of 
heat-treatment, and is therefore good engineering practice. 
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A Finishing Touch 


A finishing touch may well make all the 
difference between sparkling beauty and prosaic 
dullness, between utility and  uselessness, 
between long life and premature decay. 
Pressure die castings in Mazak Zinc Alloy need 
no finishing touch in many of their applications. 
For in a wide range of circumstances where 
beauty of finish: is of no importance, the 
qualities inherent in Mazak confer both 
utility and prolonged resistance to the forces 
of decay. But when a finishing touch is essential 
to provide beauty in appearance, or to resist 
severe attacks by corrosion, Mazak lends 
itself readily to the application of an appro- 
priate surface coating. Paint, enamel, lacquer, 
chromium plate, plastic and Cronak finishes— 
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all these and many more can be successfully 
applied to Mazak. That is one more reason 
why pressure die castings in Mazak will 
figure so prominently in every walk of life 
as austerity gives way to amplitude. 
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K.M. ALLOY 


FOR FORMING AND GLANKING DIES 


LIMITED 
Zinc Pigments 


LONDON : W.!1 


TEL: REGENT 8161 
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CUT YOUR TOOL COSTS AND 
REDUCE SETTING-UP AND TOOL 
MAINTENANCE TIMES WITH THIS 
RIGID PRECISION TOOL-HEAD... 
ACCURATE ADJUSTMENT 
WHILST RUNNING..... 





MODEL “O"-RANGE OF BORES 
im to f;" 
MODEL “1°-RANGE OF BORES 


Wi z to 12" 
BORING HEADS 


Careful design of the Newall Toolhead has elimin- 

ated complicated or delicate mechanism, leaving 

nothing to get out of order. Adjustment is effected 

through a sleeve engaging a rack and pinion. So 

simple is the design and so strong the construction 

that it is a far more rigid tool than any of the old 

style boring heads now on the market. In addition, 

‘ double the amount of throw or offset is provided. 
Whilst the tool is rotating there is no internal 

movement of any kind, simply the shank and body 


turning on bearings within the normally 
stationary une sleeve. 
Coarse and fine adjustments are provided. 


"YOUR ENQUIRIES ARE INVITED 


. NEWALL ENGINEERING CO., LTD. 





PETERBOROUGH -NORTHANTS 
Sole Agents : E. H. JONES (Machine Tools) LTD. Edgware Rd, The Hyde, London, M.W.9 














— 
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This illustration is to attract your attention. Our re- 
lationship with customers is of a much happier turn of mind 
than the ‘ connection’ shown above. Nevertheless a close 
bond between ourselves and our customers does exist. An 
attachment, not of iron or steel, but of sincere friendship. . . 
mutual understanding which has grown and multiplied until 
we have ‘ personal connections’ all over the world. 


Gilmans supply every type of Flexible Shaft machine 
for Tube and Surface Scaling Work, Grinding, Polishing, 
Sanding, Wire Brushing, Drilling, and Rotary Milling 
or Filing. 


GILMANS 


otmanns|F. GILMAN (B.S.T.) LTD 








a |PIONEERS IN INDUSTRIAL 
“wee me] FLEXIBLE DRIVE EQUIPMENT) oo sn 
I95.HIGH STREET. SMETHWICK 41. STAFFS 


Leeds 27749 
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A FEW INTERESTING FACTS 














& MBs - 
(FUNGSTEN) Tunas 
Me & GA & S|) = fous) 
ERESISE) (COBACT) (PRESSURE) [BLANKS | 





= If © 
FINISHED TIPS } 
DIAGRAM OF THE PROCESS 





























No. |. Wimet brand cemented carbide: produced 
from metallic, powders, which are transformed into 
a super cutting alloy with a hardness of 1400/1! 
Vickers. 


No. 2. Wimet: availab!e in an endless variety of 
shapes and sizes for all cutting purposes, drawing 
dies for wire, and certain wear-resistance applications. 


No. 3. Wimet: played an important part in the 





Nation’s war effort by sp g up all 
operations. In shell production alone resulted in 
phenomenal outputs. Operates at speeds once 


thought impossible, e.g., in modern method for 
milling steel, using negative rake angles, speeds of 
800ft. per minute are easily possible. 


No. 4. Wimet: so hard that during the past 15 
years or so it has largely replaced diamonas in 
drawing all classes of wire, except in the finest 
sizes. Also used in bar and tube drawing dies of 
all shapes as well as heading dies and dies for sheet 
metal drawing. 


No. 5. This wonder alloy is one of the most wear- 
resistant materials known. This “no - wear’ 
characteristic renders Vvimet invaluable for certain 
machine parts such as cams, cam followers, lathe 
centres, etc., as well as for wire coiling guides, 
hydraulic valves and seats, gauges of all descriptions, 
fuel injection nozzles, guides for the paper, textile 
and leather industries, etc. 





INCREASED OUTPUT-LOWER COSTS-FOR YOU 


* 
e 


e COVENTRY @ ENGLAND @ 
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RAPID FINISHING 
OF LOCATING SURFACES 
ON CROWN WHEELS TO 
CLOSE TOLERANCES 
PRIOR TO CUTTING TEETH 


Stock Removal: . 
Tolerance : .001° 
Production: 150 sou 


CHARLES 


CHURCHILL 


& CO. LTD. 
COVENTRY ROAD 
SOUTH YARDLEY 
BIRMINGHAM 25 
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Ref. No. Size of Drill Size of Shank Price 
Style 523 a’ — 3” No. | Morse Taper |é is © RE 
Style 524 2’—+’ No. | Morse Taper |é 16 0 thi 
Style 525 *’— %" No. | Morse Taper |€ 17 0 Th 
Style 526 *"—?#,’ No. | Morse Taper |é 18 0 so 
€ H U C KS Style 527 e”—f" No. 2 Morse Taper |é 19 0 anc 
Style 528 f’—H | No.2Morse Taper le 1 1 0 Th 
© Work = :visibte hie Style 529 gi"__25" No. 2 Morse Taper j€é 1 3 0 — 
drilling ss Style 530 #3°—22’ No. 2 Morse Taper |€ 1 6 0 pre 
@ Drills ‘difficult sapherd a's Style 531 5S —- 37” No.2 Morse Taper |€ 1 9 0 ing 
the 





@ Reduces = drill ©-costs 





@ Grips Spiral and Shank 





@ Acts as depth. gauge 


Regc 
(WALLSEND)LTD. 
WALLSEND- ON I'YNE 
WALLSEND 63271- 2-3 VICTOR wat aa 
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Testing Time 
Ahead... 


RECONSTRUCTION, as we now know too well, means some- 
thing other than enjoyment of the non-existent fruits of victory. 
The amenities of a world at well-earned peace are not for us until 
we have replaced the ravages of war with the necessities of life 
and the realities of universal peaceful intent for victors, victims 
and vanquished alike. 

That is speaking collectively . . . For ourselves, we learned much 
and progressed far in the six years of ceaseless toil, urged on by 
dire necessity and peril. We are not resting now. We are still 
pressing on, pressing into the service of those engaged in rebuild- 
ing the body and soul of a whole world the knowledge gained, 
the advancements perfected, the skill and craftsmanship that 





Regd. Trade Mark 
Sole Proprietors and Manufacturers 
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“Avo” Electrical 


Testing Instruments 
set a_ standard by 
which other  instru- 
ments are judged 
THE 
UNIVERSAL 
AVOMETER 


THE “AVVO” ALL- 
WAVE OSCILLATOR 
“AVO” VALVE 
TESTER 
“AVO” TEST BRIDGE 


UNIVERSAL 
AVOMINOR 


THE D.C, AVOMINOR 

“AVO” LIGHT METER 

“AVVO” EXPOSURE 
METER 


Ete. Etec. 


Catalogues on 
application 


PRECISION ELECTRICAL MEASURING INSTRUMENTS 


The AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT Co. Ltd. 


Winder House, Douglas Street, London, S.W.1 


*Phone: ViCtoria 3404-9 
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AIR COMPRESSORS 





We have standard types for all capacities 


and pressures and can supply the most 


efficient and reliable machine for any duty. 


REAVELL & CO. LTD. - IPSWICH 


Telegrams: “Reavell, Ipswich.” Telephone Nos. 2124-5-6 
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The King Electric Chain Pulley Blocks are built for continuous heavy duty. 
Three models available, ranging in capacity from 5 cwt. to 10 tons 


GEO. W. KING LTD 


MAKERS OF ELECTRIC PULLEY BLOCKS, CRANES & CONVEYORS. 
Write for illustrated booklets. 


P-B-B WORKS HITCHIN HERTS 
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THE SYMBOL OF -DRILLING EFFICIENCY 


CONOM Y in hole-making is assured wherever the 
“O.D.”” Type Radial Drilling Machine is installed 





Catalogue R.77 gives full particulars of this type 
which has achieved world-wide popularity in all 
classes of engineering workshops. 


Send for copy. 


WILLIAM ASQUITH LIMITED 


Gibbet Street, HALIFAX, England 


Sales and Service for the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., King Edward House, 
New Street, BIRMINGHAM 
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WARDS ihe have ié/ 








The suggestion that WARDS might have just the equip- 
ment you need is a broad general reminder that Lathes, 
Shapers, Millers, Drillers, Planers and so on of many 
types, new, used or reconditioned, are usually on offer 
at one or another of WARDS’ machinery showrooms. 
It also quite regularly applies to other less common- 
place machine tools. For example, we have in stock at 
the present time the following items :— 


Kearns No.5 Ho -izontal Boring 
and Facing Machine; dia. of 
facing head 52”; vertical trav- 
erse of facing head 40”; dia. of 
boring bar socket 6”; distance 
from facing head t> outer 
steady 15’ 0”; overall width of 
bed 9’0”; main table 10’0’x54’, 
two supplementary support 
tables, on bed, for large cast- 
ings—9’ 6” long x 9” wide x 8}” 
high; ‘eeds per inch—eight— 
8/100, arranged for direct 
pinion drive by 15 h.p. B.T.H. 
Motor 440 volts, 3 phase, 50 
cycles, 735 r.p.m. 


Two Kitchen & WadeFloor Type 
Horizontal Drilling Machines; 
2}” dia. spindle, No. 4M.T., bal- 
anced drilling head to rise and 
fall 21”; cross movement of 
drilling head on baseplate 9’0’; 
length of table bed 7’ 2’, table 
cross traverse on bed 3’0”; tee 
slotted revolving table working 
surface 51”x 54”, overall 5’0” x 
5’ 0’; bed 3’ 0” wide ; spindle 
speeds 260 r.p.m.fordrilling!4”, 
160 r.p.m. for drilling 13”, 360 
r.p.m. for drilling 42”; range of 
feeds in cuts per inch 80, 100, 
and 120; drilling head direct 
geared to 5h.p. B.T.H. 440volts 
D.C. motor at 1500 r.p.m. 


These are available for immediate delivery at the time 
of writing, and may still be available as you read. 


THO? W. WARD LTD 


ALBION WORKS - SHEFFIELD 


The Symbol of TWW Depandability 
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Mesh baskets full of small parts are here seen 

sing along the conveyor into a Dawson 

ydro Degreasing and Cleaning Machine 

where they are subjected to a pumped 

solution wash by high pressure jets at 180-F 

rinsed and delivered at the other end of the 

: machine ready for handling. By using a 

| ay Dawson Metal Parts Cleaning Machine the 

> Austin Motor Company do this otherwise 

sitedious work very rapidly, more efficiently 

and economically. There is a Dawson 

Washer made to suit all sizes of metal parts 
including complete engines. 


DAWSON sass 


Sole Distributors & Consultants DRUMMOND-ASQUITH (sates) LTD. 


King Edward House, New St., Birmingham. Tel. Midland 3431. 





DAWSON BROS. LTD., Ventnor Works, Gomersal, Nr. Leeds.  tei.: Cleckheaton 266 
Lendon Office: Roding Lane, Southend Road, Woodford Green, Essex. Tel.: Wanstead 0481 
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=m. CUCWHKIIGH. - SPEED 
CRAVE LATHES 











The illustration shows the driving headstock, left-hand 
front rest and rear saddle with grinding attachment 
of a 94in. centre lathe for machining turbine rotors. 


Will swing 13 ft. 14in. dia. over saddles 
Admits 32 ft. 10 in. between centres 
Nett weight 230 tons 


CRAVEN BROTHERS  nancuestexr, LTD 
REDDISH - STOCKPORT = 
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/ts possible to turn a hair ona 


PULTRA MICRO-LATHE 


The ability to perform 
such a delicate opera- 
tion is evidence of the 
efficiency and versatility 
of Pultra Lathes and 
their equipment. 


They are ideal for all 
small work calling for 
maximum accuracy. 


Write for Catalogue CA4. 


Fal 


Mancnst® 


PULTRA LTD. 24. cravet LANE. SALFORD 3.MANCHESTER 
Phone: BLA. 


MOTOR GEAR & ENGINEERING © 


ESSEX WORKS * GHADWELL HEATH 


Telephone: Seven Kings 3456/7/8/9 
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P ah Tools ? YUS—Il’ve heard of pah tools. 
I’ve seen pah tools. *lectric ones! Pewmatic ones. Piddlin’ 
things like what you’d give your kid to play wiv. You don’t get 
me usin’ no pah tools. I must of screwed a ’undred million 
screws in by ’and and I ain’t startin’ no pewmatic doodahs. 
Pah tools are faster ? Oo wants to be faster ? Easier? Work 
wasn’t meant to be easy, mate. Work ’as to be ’orrible or we 
shouldn’t want to stop! You bin readin’ them Desoutter ads 
mate, that’s wot you bin doin’. You don’t want to be led away 
by no advertisements. Stick to your screw-driver, mate, and go 
‘ome tired of an evening, same asme. Desoutter! Pah! 


Specialists in Lightweight, Pneumatic and Electric Portable Tools. 


DESOUTTER BROS. LTD. (DEPT. P ) THE HYDE, HENDON, LONDON, N.W.9. TELEPHONE: COLINDALE 6346-7-8-9 
C.R.C.166° 


SEAN 
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Cunenssense 


MARKING DEV 


EDWARD PRYOR & SON aA 
Member of Gauge & Toolmakers Association. 


of Production Engineers 


ices 
BROOM ST SHEFFIELD 





From Tiara 


ZEDIUZE herded 


DIAMOND ABRASIVE 


to Toolroom 


Diamonds need suitable settings. whether 
they are to grace the dowager or do a 
strenuous job on the tool grinder. 

When it comes to diamond abrasive wheels 
and tools it’s no good using a soft setting or 
bond so that the diamonds fall away before 
they are completely used. 

The best bond is ZEDITE because it interlocks 
with the diamonds so that they are held up 
to the work right to the last particle. But 
more than that, Zedite is itself an abrasive 
second in -hardness only to the natural 
diamond—and so Zedite wheels and tools 
last longer—need less frequent setting up— 
less coolant. They cut faster yet stay cooler, 
minimising ‘‘loading.”” 

Zedite products save you money and do a 
better job. Send for catalogue to:— 

WORLD CONCESSIONAIRES: 
BILTON’S ABRASIVES LTD. 
BILTON HOUSE, 111 PARKES8T., LONDON, W.1 

MAYfair 8240 (10 lines) 


WHEELS AND TOOLS 
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@“IT’S THE CENTRE THAT 
CARRIES THE LOAD” 


Here are two centres designed and proved 
by tests to give greater efficiency on 
modern Production Machines 


ROLLER AND BALL BEARING 


REVOLVING CENTRE 


is constructed to stand up 
to the higher speeds and 
heavier cutting loads which 
modern cutting tools and 
machines demand. 
special features are: 
1.—Short overhang. 
2.—Fully protected bear- 
Ings. 


3.—Centre spindle with bearings both ends. 


The SUPER-CENTRE 


FITTED WITH HIGH SPEED STEEL INSERT 


HIGH SPEED STEEL is ideal for Lathe Centres 
because it stands up against the friction-heat without 
disintegrating. Wear is reduced to a 

minimum, and the centre can be reground 

equal to new without the need of rehard- 

ening. The “ARCHER” 

Super-Centre hasnow become 

the standard in many effici- 

ently equipped 

works. 


@ Write today for 
full particulars 











ARCHER 
SMALL-TOOLS 


PRANK GUYLEE & SON, 


@) ARCHER’ TOOL WORKS. @%Z@Z4 
MILLHOUSES: SHEFFIELD.s 





Holman 
Rotogrinds 


Surface Type 


Makes light work of 
fettling large castings, 
smoothing off welds, 
rails, girders etc. and 
finishing stone or con- 


Radial Type 


The multi-purpose 
tool for grinding, 
polishing, cleaning, 
buffing, paint and 
scale removal etc. 
Compact, light and 
efficient. 


HUcoty 
CAMBORNE - - - ENGLAND 
Telephone : CAMBORNE 2275 
Grams : AIRDRILL, CAMBORNE 


ondon Office 


L 
BROAD STREET HOUSE, E.C.2 


All communications regarding advertisements should be addressed to the Advertising Managers, 
T G. Scott & Son, Ltd., Talbot House, 9, Arundel Street, London, W.C.2. Phone: Temple Bar 1942. 
Printed by Maxwell, Love & Co. Ltd., 10-15, Bradley's Building Vb on D . 








